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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent element which has excellent light- 
emitting efficiency and high brightness and emits light for a long life, to obtain an organic 
electroluminescent element material which can suitably be used for the organic electroluminescent 
element, and to obtain a new hydrocarbon compound used as the organic electroluminescent element 
material. 

SOLUTION: The hydrocarbon compound is a compound in which a condensed polycyclic aromatic ring is 
directly bound to a fluorene ring (the condensed polycyclic aromatic ring is not an anthracene ring). 
Preferably, the hydrocarbon compound is a compound in which the fluorene ring is bound to a position 
except the 9-position. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The hydrocarbon compound which the condensed multi-ring type aromatic series ring and the fluorene ring 
couple directly (however, a condensed multi-ring type aromatic series ring is not an anthracene ring). 
[Claim 2] 

The hydrocarbon compound according to claim 1 which the 9th place of a fluorene ring has combined in the 
location of an except. 
[Claim 3] 

The hydrocarbon compound expressed with a general formula (1). 
X 1 -(F 1 )j -(A 1 )k-(F2)l-(A2)m-(F3 )n-X2 ( 1 ) 

(Al and A2 express independently the condensed multi-ring type aromatic series ring machine of the bivalence 
which is not permuted [ a permutation or ] among a formula, respectively.) Fl, F2, and F3 express 
independently the fluorene diyl radical which is not permuted [ a permutation or ], respectively. Independently 
XI and X2, respectively A hydrogen atom, a halogen atom, a straight chain, Branching or an annular alkyl 
group, a straight chain, branching, or an annular alkoxy group, The aralkyl radical which is not permuted [ the 
aryl group which is not permuted / the amino group which is not permuted / a permutation or /, a permutation, 
or /, a permutation, or ] is expressed, j, m, and n express 0 or 1, and k and 1 express 1 or 2, when k is 2, Al 
comrades may be the same or you may differ, and when 1 is 2, F2 comrades may be the same or may differ. 
However, as for Al and A2, not an anthracene diyl radical but XI and X2 are not an anthryl radical. 
[Claim 4] 

The hydrocarbon compound according to claim 3 whose k is 1 . 
[Claim 5] 

The hydrocarbon compound according to claim 4 Fl, F2, and whose F3 are a fluorene -2 and 7-diyl radical. 
[Claim 6] 

The hydrocarbon compound according to claim 3 whose n is j andO, whose 1 is 1 and whose k+m is 2. 
[Claim 7] 

The hydrocarbon compound according to claim 6 whose F2 is a fluorene -2 and 7-diyl radical. 
[Claim 8] 

The hydrocarbon compound according to claim 3 whose j+l+n is 2, whose k is 1 and whose m is 0. 
[Claim 9] 

The hydrocarbon compound according to claim 8 Fl, F2, and whose F3 are a fluorene -2 and 7-diyl radical. 
[Claim 10] 

The hydrocarbon compound according to claim 3 whose n is j, m, andO and whose 1 is k andl . 
[Claim 11] 

The hydrocarbon compound according to claim 10 whose F2 is a fluorene -2 and 7-diyl radical. 
[Claim 12] 

The hydrocarbon compound expressed with a general formula (2). 
[Formula 1] 
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(2) 



(A21 and A22 express independently the condensed multi-ring type aromatic series ring machine of the 
mono valence which is not permuted [ a permutation or ] among a formula, respectively.) Independently R21 
and R22, respectively The alkyl group which is not permuted [ a hydrogen atom, a permutation, or ], The 
aralkyl radical which is not permuted [ the aryl group which is not permuted / a permutation or /, a permutation, 
or ] is expressed. X21-X26 express independently the aralkyl radical which is not permuted [ the aryl group 
which is not permuted / the amino group which is not permuted / a hydrogen atom, a halogen atom, a straight 
chain, branching or an annular alkyl group, a straight chain, branching or an annular alkoxy group, a 
permutation, or /, a permutation, or /, a permutation, or ], respectively. However, as for A21 and A22, not an 
anthryl radical but R21 and R22, and X21-X26 are not a condensed multi-ring type aromatic series ring 
machine and a fluorenyl group. 
[Claim 13] 

The hydrocarbon compound expressed with a general formula (3). 
[Formula 2] 



X J11 X jAl3 X 30«*J05 X 304 X I03 



(A31 expresses among a formula the condensed multi-ring type aromatic series ring machine of the bivalence 
which is not permuted [ a permutation or ].) Independently R3 1-R34, respectively The alkyl group which is not 
permuted [ a hydrogen atom, a permutation, or ], The aralkyl radical which is not permuted [ the aryl group 
which is not permuted / a permutation or /, a permutation, or ] is expressed. X301-X314 express independently 
the aralkyl radical which is not permuted [ the aryl group which is not permuted / the amino group which is not 
permuted / a hydrogen atom, a halogen atom, a straight chain, branching or an annular alkyl group, a straight 
chain, branching or an annular alkoxy group, a permutation, or /, a permutation, or /, a permutation, or ], 
respectively. However, as for A3 1, not an anthracene diyl radical but R31-R34, and X301-X314 are not a 
condensed multi-ring type aromatic series ring machine and a fluorenyl group. 
[Claim 14] 

The hydrocarbon compound expressed with a general formula (4). 
[Formula 3] 




(3) 




R 



R. 



(4) 
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(A41 expresses among a formula the condensed multi-ring type aromatic series ring machine of the 
monovalence which is not permuted [ a permutation or ].) Independently R41 and R42, respectively The alkyl 
group which is not permuted [ a hydrogen atom, a permutation, or ], The aralkyl radical which is not permuted 
[ the aryl group which is not permuted / a permutation or /, a permutation, or ] is expressed. X41-X47 express 
independently the aralkyl radical which is not permuted [ the aryl group which is not permuted / the amino 
group which is not permuted / a hydrogen atom, a halogen atom, a straight chain, branching or an annular alkyl 
group, a straight chain, branching or an annular alkoxy group, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. However, as for A41, not an anthryl radical but R41 and R42, and X41-X47 are 
not a condensed multi-ring type aromatic series ring machine and a fluorenyl group. 
[Claim 15] 

The hydrocarbon compound according to claim 1 to 14 whose condensed multi-ring type aromatic series rings 
are one which is chosen from a naphthalene ring, a phenanthrene ring, a fluoranthene ring, a pyrene ring, a 
chrysene ring, or a perylene ring of rings. 
[Claim 16] 

The charge of organic electroluminescence-devices lumber according to claim 1 to 15. 
[Claim 17] 

Organic electroluminescence devices which come at least to pinch the layer which carries out kind content of 
the charge of organic electroluminescence-devices lumber according to claim 16 at least to inter-electrode [ of a 
couple ] further. 
[Claim 18] 

Organic electroluminescence devices according to claim 17 whose layer containing the charge of organic 
electroluminescence-devices lumber according to claim 16 is a luminous layer. 
[Claim 19] 

Organic electroluminescence devices according to claim 17 or 18 to which the layer containing the charge of 
organic electroluminescence-devices lumber according to claim 16 is further characterized by containing a 
luminescent organometallic complex. 
[Claim 20] 

Organic electroluminescence devices according to claim 17 or 18 to which the layer containing the charge of 
organic electroluminescence-devices lumber according to claim 16 is further characterized by containing a 
thoria reel amine derivative. 
[Claim 21] 

Organic electroluminescence devices according to claim 17 or 18 to which the layer containing the charge of 
organic electroluminescence-devices lumber according to claim 16 is further characterized by containing a 
stilbene derivative. 
[Claim 22] 

Organic electroluminescence devices according to claim 17 to 21 which have a hole-injection transporting bed 
further in inter-electrode [ of a couple ]. 
[Claim 23] 

Organic electroluminescence devices according to claim 17 to 22 which have an electron injection transporting 
bed further in inter-electrode [ of a couple ]. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the charge of organic electroluminescence-devices lumber and the new hydrocarbon 
compound which can be used suitable for organic electroluminescence devices and this light emitting device. 
[0002] 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Conventionally, although inorganic electroluminescence devices have been used as the panel mold light 
sources, such as a back light, in order to make this light emitting device drive, the high tension of an alternating 
current is required for them. 

Recently came and the organic electroluminescence devices (an organic electroluminescent element: organic EL 
device) which used the organic material for luminescent material were developed [Appl.Phys.Lett, 51,913 
(1987)]. Organic electroluminescence devices are components which emit light using the light which has the 
structure pinched between an anode plate and cathode in the thin film containing the compound which has a 
luminescence function, injects an electron and an electron hole (hole) into this thin film, and is emitted in case 
an exciton (exciton) is made to generate and this exciton deactivates by making it recombine. organic 
electroluminescence devices ~ severalV- dozens ~ it is the low battery of about V direct current, and 
luminescence of various colors (for example, red, blue, green) is possible by being able to emit light and 
choosing the class of fluorescence organic compound. As for the organic electroluminescence devices which 
have such a description, the application to various light emitting devices, a display device, etc. is expected. 
However, generally, luminescence brightness is low and is not enough practically. 
[0003] 

[J. as which the organic electroluminescence devices which used for example, tris (8-quinolate) aluminum as a 
luminous layer, and used the host compound, the coumarin derivative, and the pyran derivative as a guest 
compound (dopant) are proposed as an approach of raising luminescence brightness Appl.Phys., 65, 3610 
(1989)]. Moreover, organic electroluminescence devices using the anthracene derivative as an ingredient of a 
luminous layer are proposed (JP,8-12600,A, JP, 11-11 1458,A). Moreover, organic electroluminescence devices 
using the anthracene derivative as a guest compound of a luminous layer are proposed (JP,10-36832,A, JP,10- 
294179,A). 

However, these light emitting devices are also hard to be referred to as having sufficient luminescence 
brightness and a luminescence life. 

In current, high brightness and organic electroluminescence devices which emit light long lasting are desired 

further. 

[0004] 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

It became possible to excel in luminescence brightness and to offer the organic long electroluminescence 
devices of a luminescence life by this invention. Furthermore, it became possible to offer the hydrocarbon 
compound suitable for this light emitting device. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

The technical problem of this invention is excelling in luminous efficiency and offering high brightness and the 
organic electroluminescence devices which emit light long lasting. Moreover, it is offering the charge of 
organic electroluminescence-devices lumber which can be used suitable for this light emitting device. 
Furthermore, it is offering a new hydrocarbon compound. 
[0005] 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] 

this invention person etc. came to complete this invention, as a result of examining organic electroluminescence 
devices wholeheartedly. 
Namely, this invention, 

(1) The hydrocarbon compound which the condensed multi-ring type aromatic series ring and the fluorene ring 
couple directly (however, a condensed multi-ring type aromatic series ring is not an anthracene ring), 

(2) A hydrocarbon compound given in the 1 st term which the 9th place of a fluorene ring has combined in the 
location of an except, 

(3) The hydrocarbon compound expressed with a general formula (1), 
Xl-(Fl)j-(Al)k-(F2)l-(A2)m-(F3)n-X2 (1) 

(Al and A2 express independently the condensed multi-ring type aromatic series ring machine of the bivalence 
which is not permuted [ a permutation or ] among a formula, respectively.) Fl, F2, and F3 express 
independently the fluorene diyl radical which is not permuted [ a permutation or ], respectively. Independently 
XI and X2, respectively A hydrogen atom, a halogen atom, a straight chain, Branching or an annular alkyl 
group, a straight chain, branching, or an annular alkoxy group, The aralkyl radical which is not permuted [ the 
aryl group which is not permuted / the amino group which is not permuted / a permutation or /, a permutation, 
or /, a permutation, or ] is expressed, j, m, and n express 0 or 1 , and k and 1 express 1 or 2, when k is 2, Al 
comrades may be the same or you may differ, and when 1 is 2, F2 comrades may be the same or may differ. 
However, as for Al and A2, not an anthracene diyl radical but XI and X2 are not an anthryl radical. 

(4) A hydrocarbon compound given in the 3rd term whose k is 1, 

(5) A hydrocarbon compound given in the 4th term Fl, F2, and whose F3 are a fluorene -2 and 7-diyl radical, 

(6) A hydrocarbon compound given in the 3rd term whose m is j andO, whose 1 is 1 and whose k+m is 2, 

(7) A hydrocarbon compound given in the 6th term whose F2 is a fluorene -2 and 7-diyl radical, 

(8) A hydrocarbon compound given in the 3rd term whose j+l+n is 2, whose k is 1 and whose m is 0, 

(9) A hydrocarbon compound given in the 8th term Fl, F2, and whose F3 are a fluorene -2 and 7-diyl radical, 

(10) A hydrocarbon compound given in the 3rd term whose n is j, m, andO and whose 1 is k andl, 

(1 1) A hydrocarbon compound given in the 10th term whose F2 is a fluorene -2 and 7-diyl radical, 
[0006] 

(12) The hydrocarbon compound expressed with a general formula (2), 
[Formula 4] 




(2) 
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(A21 and A22 express independently the condensed multi-ring type aromatic series ring machine of the 
monovalence which is not permuted [ a permutation or ] among a formula, respectively.) Independently R21 
and R22, respectively The alkyl group which is not permuted [ a hydrogen atom, a permutation, or ], The 
aralkyl radical which is not permuted [ the aryl group which is not permuted / a permutation or /, a permutation, 
or ] is expressed. X21-X26 express independently the aralkyl radical which is not permuted [ the aryl group 
which is not permuted / the amino group which is not permuted / a hydrogen atom, a halogen atom, a straight 
chain, branching or an annular alkyl group, a straight chain, branching or an annular alkoxy group, a 
permutation, or /, a permutation, or /, a permutation, or ], respectively. However, as for A21 and A22, not an 
anthryl radical but R21 and R22, and X21-X26 are not a condensed multi-ring type aromatic series ring 
machine and a fluorenyl group. 
[0007] 

(13) The hydrocarbon compound expressed with a general formula (3), 
[Formula 5] 




(3) 



(A3 1 expresses among a formula the condensed multi-ring type aromatic series ring machine of the bivalence 
which is not permuted [ a permutation or ].) Independently R31-R34, respectively The alkyl group which is not 
permuted [ a hydrogen atom, a permutation, or ], The aralkyl radical which is not permuted [ the aryl group 
which is not permuted / a permutation or /, a permutation, or ] is expressed. X301-X314 express independently 
the aralkyl radical which is not permuted [ the aryl group which is not permuted / the amino group which is not 
permuted / a hydrogen atom, a halogen atom, a straight chain, branching or an annular alkyl group, a straight 
chain, branching or an annular alkoxy group, a permutation, or /, a permutation, or /, a permutation, or ], 
respectively. However, as for A31, not an anthracene diyl radical but R31-R34, and X301-X314 are not a 
condensed multi-ring type aromatic series ring machine and a fluorenyl group. 
[0008] 

(14) The hydrocarbon compound expressed with a general formula (4), 
[Formula 6] 




(A41 expresses among a formula the condensed multi-ring type aromatic series ring machine of the 
monovalence which is not permuted [ a permutation or ].) Independently R41 and R42, respectively The alkyl 
group which is not permuted [ a hydrogen atom, a permutation, or ], The aralkyl radical which is not permuted 
[ the aryl group which is not permuted / a permutation or /, a permutation, or ] is expressed. X41-X47 express 
independently the aralkyl radical which is not permuted [ the aryl group which is not permuted / the amino 
group which is not permuted / a hydrogen atom, a halogen atom, a straight chain, branching or an annular alkyl 
group, a straight chain, branching or an annular alkoxy group, a permutation, or /, a permutation, or /, a 
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permutation, or ], respectively. However, as for A41, not an anthryl radical but R41 and R42, and X41-X47 are 

not a condensed multi-ring type aromatic series ring machine and a fluorenyl group. 

[0009] 

(15) The hydrocarbon compound according to claim 1 to 14 whose condensed multi-ring type aromatic series 
rings are one which is chosen from a naphthalene ring, a phenanthrene ring, a fluoranthene ring, a pyrene ring, a 
chrysene ring, or a perylene ring of rings, 

(16) The charge of organic electroluminescence-devices lumber given in either of one to 15 terms, 

(17) Organic electroluminescence devices which come at least to pinch the layer which carries out kind content 
of the charge of organic electroluminescence-devices lumber given in the 16th term at least to inter-electrode 

[ of a couple ] further, 

(18) Organic electroluminescence devices given in the 17th term whose layer which contains the charge of 
organic electroluminescence-devices lumber of a publication in the 16th term is a luminous layer, 

(19) 17 to which the layer which contains the charge of organic electroluminescence-devices lumber of a 
publication in the 16th term is further characterized by containing a luminescent organometallic complex, or 
organic electroluminescence devices given in the 18th term, 

(20) 17 to which the layer which contains the charge of organic electroluminescence-devices lumber of a 
publication in the 16th term is further characterized by containing a thoria reel amine derivative, or organic 
electroluminescence devices given in the 1 8th term, 

(21) 17 to which the layer which contains the charge of organic electroluminescence-devices lumber of a 
publication in the 16th term is further characterized by containing a stilbene derivative, or organic 
electroluminescence devices given in the 1 8th term, 

(22) Organic electroluminescence devices given in either of 17 to 21 terms which has a hole-injection 
transporting bed further in inter-electrode [ of a couple ], 

(23) Organic electroluminescence devices given in either of 17 to 22 terms which has an electron injection 
transporting bed further in inter-electrode [ of a couple ], 

[0010] 

[Embodiment of the Invention] 

Hereafter, this invention is explained to a detail. 

This invention relates to the hydrocarbon compound (however, a condensed multi-ring type aromatic series ring 
is not an anthracene ring) which the condensed multi-ring type aromatic series ring and the fluorene ring couple 
directly. 

The hydrocarbon compound (however, a condensed multi-ring type aromatic series ring is not an anthracene 
ring) (it is hereafter written as the compound A concerning this invention) which the condensed multi-ring type 
aromatic series ring concerning this invention and the fluorene ring couple directly is a with a molecular weight 
of 2000 or less compound preferably excluding a polymer, and is a with a molecular weight of 1000 or less 
compound more preferably. 
[0011] 

A fluorene ring is the compound combined with condensed multi-ring type aromatic series rings other than an 
anthracene ring the 9th place in the location of an except preferably, and the compound A concerning this 
invention is a compound expressed with a general formula (1) more preferably. 
X 1 -(F 1 )j -(A 1 )k-(F2)l-(A2)m-(F3)n-X2 ( 1 ) 

(Al and A2 express independently the condensed multi-ring type aromatic series ring machine of the bivalence 
which is not permuted [ a permutation or ] among a formula, respectively.) Fl, F2, and F3 express 
independently the fluorene diyl radical which is not permuted [ a permutation or ], respectively. Independently 
XI and X2, respectively A hydrogen atom, a halogen atom, a straight chain, Branching or an annular alkyl 
group, a straight chain, branching, or an annular alkoxy group, The aralkyl radical which is not permuted [ the 
aryl group which is not permuted / the amino group which is not permuted / a permutation or /, a permutation, 
or /, a permutation, or ] is expressed, j, m, and n express 0 or 1, and k and 1 express 1 or 2, when k is 2, Al 
comrades may be the same or you may differ, and when 1 is 2, F2 comrades may be the same or may differ. 
However, as for Al and A2, not an anthracene diyl radical but XI and X2 are not an anthryl radical. 
[0012] 
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In the compound expressed with a general formula (1), XI and X2 express independently the aralkyl radical 
which is not permuted [ the aryl group which is not permuted / the amino group which is not permuted / a 
hydrogen atom, a halogen atom, a straight chain, branching or an annular alkyl group, a straight chain, 
branching or an annular alkoxy group, a permutation, or /, a permutation, or /, a permutation, or ], respectively. 
However, XI and X2 are not anthryl radicals. 

In addition, an aryl group expresses heterocycle type aromatic series radicals, such as carbocyclic aromatic 
series radicals, such as a phenyl group and a naphthyl group, a furil radical, a thienyl group, and a pyridyl 
radical. 

moreover, the compound expressed with a general formula (1) - setting ~ the amino group of XI and X2 - a 
substituent ~ having -****- substituents, such as an alkyl group of carbon numbers 1-20, an aryl group of 
carbon numbers 3-25, or an aralkyl radical of carbon numbers 4-20, ~ single - it may permute or JI permute 
When the JI permutation of the amino group of XI and X2 is carried out by the alkyl group, the aryl group, or 
the aralkyl radical, substituents may form nitrogen-containing heterocycle with a united nitrogen atom. 
Moreover, in the compound expressed with a general formula (1), the aryl group and aralkyl radical of XI and 
X2 may have the substituent. A halogen atom, the straight chain of carbon numbers 1 -20, branching, or an 
annular alkyl group, The straight chain of carbon numbers 1-20, branching or an annular alkoxy group, the non- 
permuted amino group, substituents, such as a mono-permutation amino group of carbon numbers 1-20, a JI 
permutation amino group of carbon numbers 2-40, a nitrogen-containing heterocycle radical of carbon numbers 

4- 24, an aryl group of carbon numbers 3-25, and an aralkyl radical of carbon numbers 5-16, - a single 
permutation - or you may many permute. 

[0013] 

Preferably XI and X2 A hydrogen atom, a halogen atom, the straight chain of carbon numbers 1-20, Branching 
or an annular alkyl group, the straight chain of carbon numbers 1-20, branching, or an annular alkoxy group, 
The non-permuted amino group, the mono-permutation amino group of carbon numbers 1-20, the JI 
permutation amino group of carbon numbers 2-40, The carbocyclic aromatic series radical which is not 
permuted [ the permutation of the nitrogen-containing heterocycle radical of carbon numbers 4-24, and carbon 
numbers 6-25, or ], It is the aralkyl radical which is not permuted [ the permutation of the heterocycle type 
aromatic series radical which is not permuted / the permutation of carbon numbers 3-25, or /, or carbon numbers 

5- 20, or ]. More preferably A hydrogen atom, a halogen atom, the straight chain of carbon numbers 1-10, 
branching, or an annular alkyl group, The straight chain of carbon numbers 1-10, branching or an annular 
alkoxy group, the non-permuted amino group, The mono-permutation amino group of carbon numbers 1-16, the 
JI permutation amino group of carbon numbers 2-28, The carbocyclic aromatic series radical which is not 
permuted [ the permutation of the nitrogen-containing heterocycle radical of carbon numbers 4-20, and carbon 
numbers 6-12, or ], It is the aralkyl radical which is not permuted [ the permutation of the heterocycle type 
aromatic series radical which is not permuted / the permutation of carbon numbers 4-12, or /, or carbon numbers 
7-12, or ]. Still more preferably A hydrogen atom, a halogen atom, the straight chain of carbon numbers 1-8, 
branching, or an annular alkyl group, The straight chain of carbon numbers 1-8, branching or an annular alkoxy 
group, the non-permuted amino group, The mono-permutation amino group of carbon numbers 1-10, the JI 
permutation amino group of carbon numbers 2-20, It is the aralkyl radical which is not permuted [ the 
permutation of the heterocycle type aromatic series radical which is not permuted / the permutation of the 
carbocyclic aromatic series radical which is not permuted / the permutation of the nitrogen-containing 
heterocycle radical of carbon numbers 4-16, and carbon numbers 6-10, or /, and carbon numbers 4-10, or /, or 
carbon numbers 7-10, or ]. 

[0014] 

As an example of XI and X2, a hydrogen atom; fluorine atom, a chlorine atom, Halogen atoms, such as a 
bromine atom; A methyl group, an ethyl group, n-propyl group, An isopropyl group, n-butyl, an isobutyl 
radical, sec-butyl, tert-butyl, n-pentyl radical, an isopentyl radical, a neopentyl radical, A tert-pentyl radical, a 
cyclopentylic group, n-hexyl group, 1 -methyl pentyl radical, 4-methyl-2-pentyl radical, 3, and 3-dimethyl butyl, 
2-ethyl butyl, A cyclohexyl radical, n-heptyl radical, 1 -methylhexyl radical, a cyclohexyl methyl group, A 4- 
tert-butyl cyclohexyl radical, n-heptyl radical, a cycloheptyl radical, n-octyl radical, a cyclo octyl radical, a tert- 
octyl radical, 1 -methyl heptyl radical, 2-ethylhexyl radical, 2-propyl pentyl radical, n-nonyl radical, 2, and 2- 
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dimethyl heptyl radical, 2, a 6-dimethyl-4-heptyl radical, 3 and 5, 5-trimethylhexyl radical, n-decyl group, n- 
undecyl radical, 1 -methyldecyl radical, n-dodecyl, n-tridecyl radical, 1-hexyl heptyl radical, n-tetradecyl 
radical, An n-pentadecyl group, n-hexadecyl radical, an n-heptadecyl radical, n-octadecyl radical, A straight 
chain, branching, or annular alkyl groups, such as n-eicosyl radical; A methoxy group, An ethoxy radical, n- 
propoxy group, an isopropoxy group, an n-butoxy radical, An iso butoxy radical, a sec-butoxy radical, an n- 
pentyloxy radical, a neopentyl oxy-radical, Cyclopenthyloxy radical, n-hexyloxy radical, 3, and 3-dimethyl 
butyloxy radical, 2 -ethyl butyloxy radical, a cyclohexyloxy radical, n-heptyloxy radical, n-octyloxy radical, 2- 
ethylhexyloxy radical, n-nonyloxy radical, An n-decyloxy radical, n-undecyloxy radical, n-dodecyloxy radical, 
Straight chains, such as n-tridecyl oxy-radical, n-tetradecyl oxy-radical, an n-pentadecyl oxy-radical, n- 
hexadecyl oxy-radical, an n-heptadecyl oxy-radical, n-octadecyloxy radical, and n-eicosyl oxy-radical, 
branching, or annular alkoxy group; 
[0015] 

Amino group; N-methylamino radical, N-ethylamino radical, an N-n-butylamino radical, N-cyclohexylamino 
radical, the N-n-octyl amino group, the N-n-DESHIRU amino group, N-benzylamino radical, N-phenylamino 
radical, N-(3-methylphenyl) amino group, N-(4-methylphenyl) amino group, N-(4-n-buthylphenyl) amino 
group, N-(4-methoxypheny) amino group, N-(3-fluoro phenyl) amino group, N-(4-chlorophenyl) amino group, 
N-(l-naphthyl) amino group, Mono-permutation amino groups, such as N-(2-naphthyl) amino group; N and N- 
dimethylamino radical, An N and N-diethylamino radical, N, and N-G n-butylamino radical, N, and N-G n- 
hexylamino radical, The N and N-G n-octyl amino-group, N, and N-G n-DESHIRU amino group, An N and N- 
G n-dodecylamino radical, an N-methyl-N-ethylamino radical, An N-ethyl-N-n-butylamino radical, an N- 
methyl-N-phenylamino radical, N-n-butyl-N-phenylamino radical, N, and N-diphenylamino radical, N and N-JI 
(3 methylphenyl) amino-group, N, and N-JI (4-methylphenyl) amino group, N and N-JI (4-ethyl phenyl) amino- 
group, N, and N-JI (4-tert-buthylphenyl) amino group, N and N-JI (4-n-hexyl phenyl) amino-group, N, and N-JI 
(4-methoxypheny) amino group, N and N-JI (4-ethoxy phenyl) amino-group, N, and N-JI (4-n-butyloxy phenyl) 
amino group, N and N-JI (4-n-hexyloxy phenyl) amino-group, N, and N-JI (1-naphthyl) amino group, N and N- 
JI (2-naphthyl) amino group, the N-phenyl-N-(3-methylphenyl) amino group, The N-phenyl-N-(4- 
methylphenyl) amino group, the N-phenyl-N-(4-octyl phenyl) amino group, The N-phenyl-N-(4- 
methoxypheny) amino group, the N-phenyl-N-(4-ethoxy phenyl) amino group, The N-phenyl-N-(4-n-hexyloxy 
phenyl) amino group, JI permutation amino groups, such as an N-phenyl-N-(4-fluoro phenyl) amino group, an 
N-phenyl-N-( 1-naphthyl) amino group, an N-phenyl-N-(2-naphthyl) amino group, and an N-phenyl-N-(4- 
phenyl phenyl) amino group; 
[0016] 

N-pyrrolidino radical, N-piperidino radical, a 2-methyl-N-piperidino radical, A 3-methyl-N-piperidino radical, a 
4-methyl-N-piperidino radical, a 2-ethyl-N-piperidino radical, 2, a 6-dimethyl-N-piperidino radical, 3, a 5- 
dimethyl-N-piperidino radical, A 2, 2, 6, and 6-tetramethyl-N-piperidino radical, N-morpholino group, 2, a 6- 
dimethyl-N-morpholino group, N-carbazolyl radical, a 2-methyl-N-carbazolyl radical, A 3-methyl-N-carbazolyl 
radical, a 4-methyl-N-carbazolyl radical, A 3-n-butyl-N-carbazolyl radical, a 3-n-hexyl-N-carbazolyl radical, A 
3-n-octyl-N-carbazolyl radical, 3, a 6-dimethyl-N-carbazolyl radical, 1, a 4-dimethyl-N-carbazolyl radical, 3, a 
6-diethyl-N-carbazolyl radical, A 2-methoxy-N-carbazolyl radical, a 3-methoxy-N-carbazolyl radical, A 3- 
ethoxy-N-carbazolyl radical, a 3-isopropyloxy-N-carbazolyl radical, A 3-n-butyloxy-N-carbazolyl radical, a 3- 
n-hexyloxy-N-carbazolyl radical, A 3 -n-octyloxy -N-carbazolyl radical, a 3-n-decyloxy carbazolyl radical, A 3- 
phenyl-N-carbazolyl radical, a 3-(4'-methylphenyl)-N-carbazolyl radical, A 3-(4'-tert-buthylphenyl)-N- 
carbazolyl radical, 3, a 6-diphenyl-N-carbazolyl radical, A 3-chloro-N-carbazolyl radical, the N-[benzoa] 
carbazolyl radical, The N-[benzob] carbazolyl radical, the N-[benzoc] carbazolyl radical, An N-dibenzo [a, i] 
carbazolyl radical, an N-dibenzo [b, h] carbazolyl radical, An N-dibenzo [c, g] carbazolyl radical, N- 
FENOKISAJIMIRU radical, A 2-methyl-N-FENOKISAJINIIRU radical, a 2-chloro-N-FENOKISAJINIIRU 
radical, A 2-fluoro-N-FENOKISAJINIIRU radical, a 2-trifluoromethyl-N-FENOKISAJINIIRU radical, N- 
FENOCHIAJINIIRU radical, a 2-methyl-N-FENOCHIAJINIIRU radical, A 2-chloro-N-FENOCHIAJINIIRU 
machine, a 2-fluoro-N-FENOCHIAJINIIRU radical, A 2-trifluoromethyl-N-FENOCHIAJINIIRU radical, N- 
AKURIDANIRU radical, An N-dibenzo [b, f] AZEPINIRU radical, a 2-methyl-N-dibenzo [b, f] AZEPINIRU 
radical, A 3-methyl-N-dibenzo [b, f] AZEPINIRU radical, a 4-methyl-N-dibenzo [b, f] AZEPINIRU radical, A 
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2- trifluoromethyl-N-dibenzo [b, f] AZEPINIRU radical, a 3-trifluoromethyl-N-dibenzo [b, fj AZEPINIRU 
radical, A 3-n-butyl-N-dibenzo [b, fj AZEPINIRU radical, a 3-n-hexyl-N-dibenzo [b, fj AZEPINIRU radical, A 

3- n-octyl-N-dibenzo [b, fj AZEPINIRU radical, a 3-n-DESHIRU-N-dibenzo [b, f] AZEPINIRU radical, 3, a 6- 
dimethyl-N-dibenzo [b, fj AZEPINIRU radical, a 2-methoxy-N-dibenzo [b, fj AZEPINIRU radical, A 3- 
methoxy-N-dibenzo [b, fj AZEPINIRU radical, a 3-ethoxy-N-dibenzo [b, fj AZEPINIRU radical, A 3- 
isopropyloxy-N-dibenzo [b, fj AZEPINIRU radical, a 3-n-butyloxy-N-dibenzo [b, fj AZEPINIRU radical, A 3- 
n-octyloxy-N-dibenzo [b, fj AZEPINIRU radical, a 3-n-decyloxy-N-dibenzo [b, fj AZEPINIRU radical, A 3- 
phenyl-N-dibenzo [b, fj AZEPINIRU radical, a 3-(4 , -methylphenyl)-N-dibenzo [b, fj AZEPINIRU radical, A 2- 
chloro-N-dibenzo [b, fj AZEPINIRU radical, a 3-chloro-N-dibenzo [b, fj AZEPINIRU radical, 10, a 1 1- 
dihydro-N-dibenzo [b, fj AZEPINIRU radical, the 2-methyl -10, a 11-dihydro-N-dibenzo [b, f] AZEPINIRU 
radical, The 3 -methyl -10, a 1 1-dihydro-N-dibenzo [b, fj AZEPINIRU radical, The 4-methyl -10, a 1 1-dihydro- 
N-dibenzo [b, fj AZEPINIRU radical, 2-trifluoromethyl -10, a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU 
radical, 3-trifluoromethyl -10, a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU radical, 3-n-butyl -10, a 11-dihydro- 
N-dibenzo [b, fj AZEPINIRU radical, The 3-n-hexyl -10, a 11-dihydro-N-dibenzo [b, fj AZEPINIRU radical, 
The 3-n-octyl -10, a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU radical, 3-n-DESHIRU -10, a 1 1 -dihydro-N- 
dibenzo [b, fj AZEPINIRU radical, 3, the 6-dimethyl -10, a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU radical, 
The 2-methoxy -10, a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU radical, The 3-methoxy -10, a 1 1 -dihydro-N- 
dibenzo [b, fj AZEPINIRU radical, 3-ethoxy -10, a 1 1-dihydro-N-dibenzo [b, fj AZEPINIRU radical, 3- 
isopropyloxy -10, a 1 1-dihydro-N-dibenzo [b, fj AZEPINIRU radical, 3-n-butyloxy -10, a 1 1-dihydro-N- 
dibenzo [b, fj AZEPINIRU radical, 3-n-octyloxy -10, a 11-dihydro-N-dibenzo [b, fj AZEPINIRU radical, 3-n- 
decyloxy - 10, a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU radical, The 3-phenyl -10, a 1 1-dihydro-N-dibenzo 
[b, fj AZEPINIRU radical, 3-(4'-methylphenyl)-10, a 1 1-dihydro-N-dibenzo [b, fj AZEPINIRU radical, 
Nitrogen-containing heterocycle radicals, such as 2-chloro -10, a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU 
radical, 3-chloro -10, and a 1 1 -dihydro-N-dibenzo [b, fj AZEPINIRU radical; 

[0017] 

A phenyl group, 4-methylphenyl radical, 3-methylphenyl radical, 2-methylphenyl radical, 4-ethyl phenyl group, 

3- ethyl phenyl group, 2-ethyl phenyl group, A 4-n-propyl phenyl group, 4-isopropyl phenyl group, 2-isopropyl 
phenyl group, A 4-n-buthylphenyl radical, 4-isobutyl phenyl group, a 4-sec-buthylphenyl radical, A 2-sec- 
buthylphenyl radical, a 4-tert-buthylphenyl radical, A 3-tert-buthylphenyl radical, a 2-tert-buthylphenyl radical, 
A 4-n-pentyl phenyl group, 4-isopentyl phenyl group, a 4-neopentyl phenyl group, A 4-tert-pentyl phenyl 
group, a 4-n-hexyl phenyl group, 4-(2'-ethyl butyl) phenyl group, a 4-n-heptyl phenyl group, A 4-n-octyl phenyl 
group, 4-(2'-ethylhexyl) phenyl group, A 4-n-nonylphenyl radical, a 4-n-DESHIRU phenyl group, a 4-n- 
undecyl phenyl group, A 4-n-dodecyl phenyl group, a 4-n-tetradecyl phenyl group, 4-cyclohexyl phenyl group, 

4- (4'-methylcyclohexyl) phenyl group, 4-(4'-tert-butyl cyclohexyl) phenyl group, 3-cyclohexyl phenyl group, 2- 
cyclohexyl phenyl group, 2, 3-dimethylphenyl radical, 2, 4-dimethylphenyl radical, 2, 5-dimethylphenyl radical, 
2, 6-dimethylphenyl radical, 3, 4-dimethylphenyl radical, 3, 5-dimethylphenyl radical, 3 and 4, 5-trimethyl 
phenyl radical, 2, 3, 5, a 6-tetramethyl phenyl group, 2, 4-diethyl phenyl group, 2, 6-diethyl phenyl group, 2, 5- 
diisopropylphenyl radical, 2, 6-diisopropylphenyl radical, 2, a 6-diisobutyl phenyl group, 2, a 4-G tert- 
buthylphenyl radical, 2, a 5-G tert-buthylphenyl radical, 4, a 6-G tert-butyl-2-methylphenyl radical, a 5-tert- 
butyl-2-methylphenyl radical, 4-tert-butyl -2, 6-dimethylphenyl radical, 1-naphthyl group, 2-naphthyl group, 1, 
2 and 3, a 4-tetrahydro-5-naphthyl group, 1, 2, 3, a 4-tetrahydro-6-naphthyl group, a 4-ethyl- 1-naphthyl group, 
A 6-n-butyl-2-naphthyl group, 5-indanyl radical, 4-methoxypheny radical, 3-methoxypheny radical, 2- 
methoxypheny radical, a 4-ethoxy phenyl group, A 3-ethoxy phenyl group, a 2-ethoxy phenyl group, a 4-n- 
propyloxy phenyl group, A 3-n-propyloxy phenyl group, 4-isopropyloxy phenyl group, 2-isopropyloxy phenyl 
group, a 4-n-butyloxy phenyl group, 4-isobutyloxy phenyl group, a 2-sec-butyloxy phenyl group, A 4-n- 
pentyloxy phenyl group, 4-isopentyloxy phenyl group, 2-isopentyloxy phenyl group, a 4-neopentyl oxy-phenyl 
group, A 2-neopentyl oxy-phenyl group, a 4-n-hexyloxy phenyl group, A 4-(2'-ethyl butyl) oxy-phenyl group, a 
4-n-heptyloxy phenyl group, A 4-n-octyloxy phenyl group, a 4-n-nonyloxy phenyl group, A 4-n-decyloxy 
phenyl group, a 4-n-undecyloxy phenyl group, A 4-n-dodecyloxy phenyl group, a 4-n-tetradecyl oxy-phenyl 
group, 4-cyclohexyloxy phenyl group, 2-cyclohexyloxy phenyl group, 2, 3-dimethoxy phenyl group, 2, 4- 
dimethoxy phenyl group, 2, 5-dimethoxy phenyl group, 3, 4-dimethoxy phenyl group, 3, 5-dimethoxy phenyl 
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group, 3, 5-diethoxy phenyl group, A 2-methoxy-4-methylphenyl radical, a 2-methoxy-5-methylphenyl radical, 
A 2-methyl-4-methoxypheny radical, a 3-methyl-4-methoxypheny radical, A 3-methyl-5-methoxypheny radical, 
a 2-methoxy-l-naphthyl group, A 4-methoxy-l-naphthyl group, a 4-n-butyloxy- 1 -naphthyl group, A 5-ethoxy- 
1-naphthyl group, a 6-methoxy-2-naphthyl group, a 6-ethoxy-2 -naphthyl group, a 6-n-butyloxy-2-naphthyl 
group, a 6-n-hexyloxy-2-naphthyl group, a 7-methoxy-2 -naphthyl group, a 7-n-butyloxy-2-naphthyl group, 
4-phenyl phenyl group, 3 -phenyl phenyl group, 2-phenyl phenyl group, 4-(4'-methylphenyl) phenyl group, 4- 
(3'-methylphenyl) phenyl group, 4-(4'-ethyl phenyl) phenyl group, 4-(4'-isopropyl phenyl) phenyl group, 4-(4'- 
tert-buthylphenyl) phenyl group, 4-(4'-n-hexyl phenyl) phenyl group, 4-(4'-n-octyl phenyl) phenyl group, 4-(4'- 
methoxypheny) phenyl group, 4-(4'-n-butyloxy phenyl) phenyl group, 2-(2'-methoxypheny) phenyl group, 4-(4'- 
chlorophenyl) phenyl group, a 3-methyl-4-phenyl phenyl group, A 3-methoxy-4-phenyl phenyl group, a 9- 
phenyl-2-fluorenyl group, A 9 and 9-diphenyl-2-fluorenyl group, a 9-methyl-9-phenyl-2-fluorenyl group, A 9- 
ethyl-9-phenyl-2-fluorenyl group, 4-fluoro phenyl group, 3-fluoro phenyl group, 2-fluoro phenyl group, 4- 
chlorophenyl radical, A 3-chlorophenyl radical, 2-chlorophenyl radical, 4-BUROMO phenyl group, 2- 
BUROMO phenyl group, 4-trifluoro methylphenyl radical, 2, a 3-difluoro phenyl group, 2, a 4-difluoro phenyl 
group, 2, a 5-difluoro phenyl group, 2, a 6-difluoro phenyl group, 3, a 4-difluoro phenyl group, 3, a 5-difluoro 
phenyl group, 2, 3-dichlorophenyl radical, 2, 4-dichlorophenyl radical, 2, 5-dichlorophenyl radical, 3, 4- 
dichlorophenyl radical, 3, 5-dichlorophenyl radical, 2, 5-dibromo phenyl group, 2 and 4, 6-TORIKURORO 
phenyl group, A 2-fluoro-4-methylphenyl radical, a 2-fluoro-5-methylphenyl radical, A 3-fluoro-2- 
methylphenyl radical, a 3-fluoro-4-methylphenyl radical, A 2-methyl-4-fluoro phenyl group, a 2-methyl-5- 
fluoro phenyl group, A 3-methyl-4-fluoro phenyl group, a 2-chloro-4-methylphenyl radical, A 2-chloro-5- 
methylphenyl radical, a 2-chloro-6-methylphenyl radical, A 3-chloro-4-methylphenyl radical, a 2-methyl-3- 
chlorophenyl radical, A 2-methyl-4-chlorophenyl radical, a 3-methyl-4-chlorophenyl radical, 2-chloro -4, 6- 
dimethylphenyl radical, 2, a 4-dichloro-l -naphthyl group, 1, a 6-dichloro-2-naphthyl group, a 2-methoxy-4- 
fluoro phenyl group, A 3-methoxy-4-fluoro phenyl group, a 2-fluoro-4-methoxypheny radical, A 2-fluoro-4- 
ethoxy phenyl group, a 2-fluoro-6-methoxypheny radical, A 3-fluoro-4-methoxypheny radical, a 3-fluoro-4- 
ethoxy phenyl group, A 2-chloro-4-methoxypheny radical, a 3-chloro-4-methoxypheny radical, Carbocyclic 
aromatic series radical which is not permuted [ permutations, such as a 2-methoxy-5-chlorophenyl radical, a 3- 
methoxy-4-chlorophenyl radical, a 3-methoxy-6-chlorophenyl radical, 5-chloro -2, and 4-dimethoxy phenyl 
group, or ]; 

4-quinolyl radical, 3-quinolyl radical, a 4-methyl-2-quinolyl radical, 4-pyridyl radical, 3-pyridyl radical, 2- 
pyridyl radical, a 4-methyl-2-pyridyl radical, a 5-methyl-2-pyridyl radical, A 6-methyl-2-pyridyl radical, a 6- 
fluoro-3-pyridyl radical, a 6-methoxy-3-pyridyl radical, A 6-methoxy-2-pyridyl radical, 3-furil radical, 2-furil 
radical, 3-thienyl group, 2-thienyl group, a 4-methyl-3-thienyl group, a 5-methyl-2-thienyl group, Heterocycle 
type aromatic series radical which is not permuted [ permutations, such as a 3-methyl-2-thienyl group, 2- 
oxazolyl radical, 2-thiazolyl radical, 2-benzoxazolyl radical, 2-benzothiazolyl radical, and 2-benzoimidazolyl 
radical, or ]; 
[0018] 

Benzyl, phenethyl radical, alpha-methylbenzyl radical, alpha, and alpha-dimethylbenzyl radical, 1 -naphthyl 
methyl group, 2-naphthyl methyl group, a furfuryl radical, 2-methylbenzyl radical, 3-methylbenzyl radical, 4- 
methylbenzyl radical, 4-ethyl benzyl, 4-isopropyl benzyl, a 4-tert-butylbenzyl radical, 4-n-hexyl benzyl, 4-n- 
nonyl benzyl, 3, 4-dimethylbenzyl radical, 3-methoxybenzyl radical, 4-methoxybenzyl radical, 4-ethoxybenzyl 
radical, 4-n-butyloxy benzyl, The aralkyl radical which is not permuted [ permutations, such as 4-n-hexyloxy 
benzyl, 4-n-nonyloxy benzyl, 3-fluoro benzyl, 4-fluoro benzyl, 2-chloro benzyl, and 4-chloro benzyl, or ] can be 
mentioned. 
[0019] 

In the compound expressed with a general formula (1), Al and A2 express independently the condensed multi- 
ring type aromatic series ring machine of the bivalence which is not permuted [ permutations other than an 
anthracene diyl radical, or ], respectively, and Fl, F2, and F3 express independently the fluorene diyl radical 
which is not permuted [ a permutation or ], respectively. 

As a substituent in case Al, A2, Fl, F2, and F3 have a substituent, the aralkyl radical which is not permuted 
[ the aryl group which is not permuted / the amino group which is not permuted / a halogen atom, a straight 
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chain, branching or an annular alkyl group, a straight chain, branching or an annular alkoxy group, a 
permutation, or /, a permutation, or /, a permutation, or ] is mentioned, for example. 

A substituent in case Al, A2, Fl, F2, and F3 have a substituent Preferably A hydrogen atom, a halogen atom, 
the straight chain of carbon numbers 1-20, branching, or an annular alkyl group, The straight chain of carbon 
numbers 1-20, branching or an annular alkoxy group, the non-permuted amino group, The mono-permutation 
amino group of carbon numbers 1-20, the JI permutation amino group of carbon numbers 2-40, The carbocyclic 
aromatic series radical which is not permuted [ the permutation of the nitrogen-containing heterocycle radical of 
carbon numbers 4-24, and carbon numbers 6-25, or ], It is the aralkyl radical which is not permuted [ the 
permutation of the heterocycle type aromatic series radical which is not permuted / the permutation of carbon 
numbers 3-25, or /, or carbon numbers 5-20, or ]. More preferably A hydrogen atom, a halogen atom, the 
straight chain of carbon numbers 1-10, branching, or an annular alkyl group, The straight chain of carbon 
numbers 1-10, branching or an annular alkoxy group, the non-permuted amino group, The mono-permutation 
amino group of carbon numbers 1-16, the JI permutation amino group of carbon numbers 2-28, The carbocyclic 
aromatic series radical which is not permuted [ the permutation of the nitrogen-containing heterocycle radical of 
carbon numbers 4-20, and carbon numbers 6-12, or ], It is the aralkyl radical which is not permuted [ the 
permutation of the heterocycle type aromatic series radical which is not permuted / the permutation of carbon 
numbers 4-12, or /, or carbon numbers 7-12, or ]. Still more preferably A hydrogen atom, a halogen atom, the 
straight chain of carbon numbers 1-8, branching, or an annular alkyl group, The straight chain of carbon 
numbers 1-8, branching or an annular alkoxy group, the non-permuted amino group, The mono-permutation 
amino group of carbon numbers 1-10, the JI permutation amino group of carbon numbers 2-20, It is the aralkyl 
radical which is not permuted [ the permutation of the heterocycle type aromatic series radical which is not 
permuted / the permutation of the carbocyclic aromatic series radical which is not permuted / the permutation of 
the nitrogen-containing heterocycle radical of carbon numbers 4-16, and carbon numbers 6-10, or /, and carbon 
numbers 4-10, or /, or carbon numbers 7-10, or ]. 
[0020] 

As an example of a substituent in case Al, A2, Fl, F2, and F3 have a substituent The halogen atom mentioned 
as an example of XI and X2, a straight chain, branching, or an annular alkyl group, The aralkyl radical which is 
not permuted [ the heterocycle type aromatic series radical which is not permuted / the carbocyclic aromatic 
series radical which is not permuted / a straight chain, branching or an annular alkoxy group, the amino group, 
the mono-permutation amino group, the JI permutation amino group, a nitrogen-containing heterocycle radical, 
a permutation, or /, a permutation, or /, a permutation, or ] can be mentioned. 

Al and A2 express the condensed multi-ring type aromatic series ring machine of the bivalence which is not 
permuted [ a permutation or ]. However, Al and A2 are not anthracene rings. 

A condensed multi-ring type aromatic series ring is a carbocyclic aromatic series ring which has the structure 
which at least two aromatic series rings condensed, and is a carbocyclic aromatic series ring which is a 
carbocyclic aromatic series ring which 2-6 aromatic series rings condensed, and 2-4 aromatic series rings 
condensed more preferably. 
[0021] 

As an example of Al and A2, for example The naphthalene diyl radical which is not permuted [ a permutation 
or ], The phenanthrene diyl radical which is not permuted [ the acenaphthylene diyl radical which is not 
permuted / a permutation or /, a permutation or ], The acephenanthrylene diyl radical which is not permuted 
[ the fluoranthene diyl radical which is not permuted / a permutation or /, a permutation, or ], The pyrene diyl 
radical which is not permuted [ the triphenylene diyl radical which is not permuted / a permutation or /, a 
permutation, or ], The naphthacene diyl radical which is not permuted [ the chrysene diyl radical which is not 
permuted / a permutation or /, a permutation, or ], [Benzoa] anthracene diyl radical which is not permuted [ the 
perylene diyl radical which is not permuted / a permutation or /, a permutation, or ], Come out and it is. the 
pentacene diyl radical which is not permuted [ the pen TAFEN diyl radical which is not permuted / a 
permutation or /, a permutation, or ] -- preferably The phenanthrene diyl radical which is not permuted [ the 
naphthalene diyl radical which is not permuted / a permutation or /, a permutation, or ], The pyrene diyl radical 
which is not permuted [ the fluoranthene diyl radical which is not permuted / a permutation or /, a permutation, 
or ], It is the perylene diyl radical which is not permuted [ the chrysene diyl radical which is not permuted / a 
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permutation or /, a permutation, or ]. More preferably The naphthalene -1 which is not permuted [ the 
naphthalene -1 which is not permuted / a permutation or /, 3-diyl radical, a permutation, or ], 4-diyl radical, The 
naphthalene -1 which is not permuted [ the naphthalene -1 which is not permuted / a permutation or /, 5-diyl 
radical, a permutation, or ], 6-diyl radical, The phenanthrene -2 which is not permuted [ the naphthalene -1 
which is not permuted / a permutation or /, 7-diyl radical, a permutation, or ], 10-diyl radical, The fluoranthene - 
3 which is not permuted [ the phenanthrene -9 which is not permuted / a permutation or /, 10-diyl radical, a 
permutation, or ], 8-diyl radical, They are the perylene -1 which is not permuted [ the chrysene -6 which is not 
permuted / the pyrene -1 which is not permuted / the pyrene -1 which is not permuted / the pyrene -1 which is 
not permuted / a permutation or /, 5-diyl radical, a permutation, or /, 6-diyl radical, a permutation, or /, 8-diyl 
radical, a permutation, or /, 12-diyl radical, a permutation, or ] and 7-diyl radical. 
[0022] 

Fl, F2, and F3 For example, the fluorene -1 which is not permuted [ a permutation or ], 3-diyl radical, The 
fluorene -1 which is not permuted [ the fluorene -1 which is not permuted / a permutation or /, 6-diyl radical, a 
permutation, or ], 7-diyl radical, The fluorene -2 which is not permuted [ the fluorene -1 which is not permuted / 
a permutation or /, 8-diyl radical, a permutation, or ], 6-diyl radical, They are the fluorene -3 which is not 
permuted [ the fluorene -2 which is not permuted / a permutation or /, 7-diyl radical, a permutation, or ] and 6- 
diyl radical. Preferably The fluorene -1 which is not permuted [ the fluorene -1 which is not permuted / a 
permutation or /, 6-diyl radical, a permutation, or ], 7-diyl radical, The fluorene -2 which is not permuted [ the 
fluorene -1 which is not permuted / a permutation or /, 8-diyl radical, a permutation, or ], 6-diyl radical, They 
are the fluorene -3 which is not permuted [ the fluorene -2 which is not permuted / a permutation or /, 7-diyl 
radical, a permutation, or ] and 6-diyl radical. More preferably Permutation Or it is the fluorene -3 which is not 
permuted [ the fluorene -2 which is not permuted / the non-permuted fluorene -1, 8-diyl radical, a permutation, 
or /, 7-diyl radical, a permutation, or ] and 6-diyl radical, and they are the fluorene -2 which is not permuted [ a 
permutation or ] and 7-diyl radical still more preferably. 
[0023] 

In the compound expressed with a general formula (1), j, m, and n express 0 or 1, and k and 1 express 1 or 2. 
Preferably ** 1 **2 whose k is 1 **3 whose n is j andO, whose 1 is 1 and whose k+m is 2 j+l+n is 2, k is 1 and m 
is 0 — and **4 n is j, m, andO and the case where 1 is k andl can be mentioned. 

The value of j, k, 1, m, and n can divide roughly into the following structures the compound expressed with a 

general formula (1). 

Xl-Al-F2-X2(la) 

Xl-Fl-Al-F2-X2(lb) 

X1-A1-F2-A2-X2 (lc) 

Xl-Al-F2-F2-X2(ld) 

Xl-Al-Al-F2-X2(le) 

Xl-Fl-Al-F2-A2-X2(lf) 

Xl-Fl-Al-F2-F2-X2(lg) 

Xl-Fl-Al-Al-F2-X2(lh) 

Xl-Al-F2-F2-A2-X2(li) 

Xl-Al-Al-F2-A2-X2(lj) 

Xl-Al-Al-F2-F2-X2(lk) 

X1-A1-F2-F2-F3-X2(11) 

X1-F1-A1-F2-A2-F3-X2 (lm) 

X1-F1-A1-F2-F2-A2-X2 (In) 

Xl-Fl-Al-Al-F2-A2-X2(lo) 

X1-F1-A1-A1-F2-F2-X2 (lp) 

X1-A1-A1-F2-F2-A2-X2 (lq) 

X1-F1-A1-F2-F2-F3-X2 (lr) 

X1-A1-A1-F2-A1-F3-X2 (Is) 

Xl-Al-Al-F2-F2-F3-X2(lt) 

X1-F1-A1-A1-F2-F2-A2-X2 (lu) 
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X1-F1-A1-F2-F2-A2-F3-X2 (lv) 
X1-F1-A1-A1-F2-A2-F3-X2 (lw) 
X1-F1-A1-A1-F2-F2-F3-X2 (lx) 
X1-A1-A1-F2-F2-A2-F3-X2 (ly) 
X1-F1-A1-A1-F2-F2-A2-F3-X2 (lz) 

Al, A2, Fl, F2, F3, XI, and X2 express the same semantics as the case of a general formula (1) among [type. ] 
Among such structures, preferably (la), (lb), (lc), They are (Id), (If), (lg), (li), (11.), (lm), (In), (lr), and (lv) 
(ly) the structure expressed. More preferably It is (la), (lb), (lc), (If), (lg), (li), (lm), and (lv) the structure 
expressed, and they are (la), (lb), and (lc) (lm) the structure expressed still more preferably. 
[0024] 

Furthermore, as a desirable gestalt of a compound expressed with a general formula (1), the compound 
expressed with the following general formula (2), the following general formula (3), and the following general 
formula (4) can be mentioned. 
[Formula 7] 



(A21 and A22 express independently the condensed multi-ring type aromatic series ring machine of the 
mono valence which is not permuted [ a permutation or ] among a formula, respectively.) Independently R21 
and R22, respectively The alkyl group which is not permuted [ a hydrogen atom, a permutation, or ], The 
aralkyl radical which is not permuted [ the aryl group which is not permuted / a permutation or /, a permutation, 
or ] is expressed. X21-X26 express independently the aralkyl radical which is not permuted [ the aryl group 
which is not permuted / the amino group which is not permuted / a hydrogen atom, a halogen atom, a straight 
chain, branching or an annular alkyl group, a straight chain, branching or an annular alkoxy group, a 
permutation, or /, a permutation, or /, a permutation, or ], respectively. However, as for A21 and A22, not an 
anthryl radical but R21 and R22, and X21-X26 are not a condensed multi-ring type aromatic series ring 
machine and a fluorenyl group. 
[0025] 
[Formula 8] 



(A3 1 expresses among a formula the condensed multi-ring type aromatic series ring machine of the bivalence 
which is not permuted [ a permutation or ].) Independently R3 1-R34, respectively The alkyl group which is not 
permuted [ a hydrogen atom, a permutation, or ], The aralkyl radical which is not permuted [ the aryl group 
which is not permuted / a permutation or /, a permutation, or ] is expressed. X301-X3 14 express independently 
the aralkyl radical which is not permuted [ the aryl group which is not permuted / the amino group which is not 
permuted / a hydrogen atom, a halogen atom, a straight chain, branching or an annular alkyl group, a straight 
chain, branching or an annular alkoxy group, a permutation, or /, a permutation, or /, a permutation, or ], 
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respectively. However, as for A31, not an anthracene diyl radical but R31-R34, and X301-X314 are not a 
condensed multi-ring type aromatic series ring machine and a fluorenyl group. 
[0026] 
[Formula 9] 




(A41 expresses among a formula the condensed multi-ring type aromatic series ring machine of the 
monovalence which is not permuted [ a permutation or ].) Independently R41 and R42, respectively The alkyl 
group which is not permuted [ a hydrogen atom, a permutation, or ], The aralkyl radical which is not permuted 
[ the aryl group which is not permuted / a permutation or /, a permutation, or ] is expressed. X41-X47 express 
independently the aralkyl radical which is not permuted [ the aryl group which is not permuted / the amino 
group which is not permuted / a hydrogen atom, a halogen atom, a straight chain, branching or an annular alkyl 
group, a straight chain, branching or an annular alkoxy group, a permutation, or /, a permutation, or /, a 
permutation, or ], respectively. However, as for A41, not an anthryl radical but R41 and R42, and X41-X47 are 
not a condensed multi-ring type aromatic series ring machine and a fluorenyl group. 
[0027] 

In the compound expressed with a general formula (2), a general formula (3), and a general formula (4), R21, 
R22, R3 1-R34, and R41 and R42 express independently the aralkyl radical which is not permuted [ the aryl 
group which is not permuted / a hydrogen atom, a straight chain, branching or an annular alkyl group a 
permutation, or /, a permutation, or ], respectively. However, R21, R22, R31-R34, and R41 and R42 are not a 
condensed multi-ring type aromatic series ring machine and a fluorenyl group. 

R21, R22, R31-R34, and R41 and R42 Preferably A hydrogen atom, the straight chain of carbon numbers 1-20, 
branching, or an annular alkyl group, The heterocycle type aromatic series radical which is not permuted [ the 
permutation of the carbocyclic aromatic series radical which is not permuted / the permutation of carbon 
numbers 6-25, or /, and carbon numbers 3-25, or ], It is the aralkyl radical which is not permuted [ the 
permutation of carbon numbers 5-20, or ]. Or more preferably The carbocyclic aromatic series radical which is 
not permuted [ the permutation of a hydrogen atom, the straight chain of carbon numbers 1-10, branching or an 
annular alkyl group, and carbon numbers 6-12, or ], It is the aralkyl radical which is not permuted [ the 
permutation of the heterocycle type aromatic series radical which is not permuted / the permutation of carbon 
numbers 4-12, or /, or carbon numbers 7-12, or ]. Still more preferably It is the aralkyl radical which is not 
permuted [ the permutation of the heterocycle type aromatic series radical which is not permuted / the 
permutation of the carbocyclic aromatic series radical which is not permuted / the permutation of a hydrogen 
atom, the straight chain of carbon numbers 1-8, branching or an annular alkyl group, and carbon numbers 6-10, 
or /, and carbon numbers 4-10, or /, or carbon numbers 7-10, or ]. 

As an example of R21, R22, R31-R34, and R41 and R42, the aralkyl radical which is not permuted [ the 
heterocycle type aromatic series radical which is not permuted / the carbocyclic aromatic series radical which is 
not permuted / a hydrogen atom or the straight chain mentioned as an example of XI and X2, branching or an 
annular alkyl group, a permutation, or / a permutation, or /, a permutation, or ] can be mentioned. 
[0028] 

In the compound expressed with a general formula (2), a general formula (3), and a general formula (4), X21- 
X26, X301-X314, and X41-X47 express independently the aralkyl radical which is not permuted [ the aryl 
group which is not permuted / the amino group which is not permuted / hydrogen atom, a halogen atom, a 
straight chain, branching or an annular alkyl group, a straight chain, branching or an annular alkoxy group a 
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permutation, or, a permutation, or /, a permutation, or /, respectively. However, X21-X26, X301-X3 14, and 
X41-X47 are not a condensed multi-ring type aromatic series ring machine and a fluorenyl group. 
X21-X26, X301-X314, and X41-X47 Preferably A hydrogen atom, a halogen atom, the straight chain of carbon 
numbers 1-20, branching, or an annular alkyl group, The straight chain of carbon numbers 1-20, branching or an 
annular alkoxy group, the non-permuted amino group, The mono-permutation amino group of carbon numbers 
1-20, the JI permutation amino group of carbon numbers 2-40, The carbocyclic aromatic series radical which is 
not permuted [ the permutation of the nitrogen-containing heterocycle radical of carbon numbers 4-24, and 
carbon numbers 6-25, or ], It is the aralkyl radical which is not permuted [ the permutation of the heterocycle 
type aromatic series radical which is not permuted / the permutation of carbon numbers 3-25, or /, or carbon 
numbers 5-20, or ]. More preferably A hydrogen atom, a halogen atom, the straight chain of carbon numbers 1- 
10, branching, or an annular alkyl group, The straight chain of carbon numbers 1-10, branching or an annular 
alkoxy group, the non-permuted amino group, The mono-permutation amino group of carbon numbers 1-16, the 
JI permutation amino group of carbon numbers 2-28, The carbocyclic aromatic series radical which is not 
permuted [ the permutation of the nitrogen-containing heterocycle radical of carbon numbers 4-20, and carbon 
numbers 6-12, or ], It is the aralkyl radical which is not permuted [ the permutation of the heterocycle type 
aromatic series radical which is not permuted / the permutation of carbon numbers 4-12, or /, or carbon numbers 
7-12, or ]. Still more preferably A hydrogen atom, a halogen atom, the straight chain of carbon numbers 1-8, 
branching, or an annular alkyl group, The straight chain of carbon numbers 1-8, branching or an annular alkoxy 
group, the non-permuted amino group, The mono-permutation amino group of carbon numbers 1-10, the JI 
permutation amino group of carbon numbers 2-20, It is the aralkyl radical which is not permuted [ the 
permutation of the heterocycle type aromatic series radical which is not permuted / the permutation of the 
carbocyclic aromatic series radical which is not permuted / the permutation of the nitrogen-containing 
heterocycle radical of carbon numbers 4-16, and carbon numbers 6-10, or /, and carbon numbers 4-10, or /, or 
carbon numbers 7-10, or ]. 

As an example of X21-X26, X301-X3 14, and X41-X47 A hydrogen atom or the halogen atom mentioned as an 
example of XI and X2, A straight chain, branching or an annular alkyl group, a straight chain, branching, or an 
annular alkoxy group, The aralkyl radical which is not permuted [ the heterocycle type aromatic series radical 
which is not permuted / the carbocyclic aromatic series radical which is not permuted / the amino group, the 
mono-permutation amino group, the JI permutation amino group, a nitrogen-containing heterocycle radical, a 
permutation, or /, a permutation, or /, a permutation, or ] can be mentioned. 
[0029] 

In the compound expressed with a general formula (2) and a general formula (4), A21, A22, and A41 express 
independently the condensed multi-ring type aromatic series ring machine of the monovalence which is not 
permuted [ a permutation or ], respectively. However, A21, A22, and A41 are not anthryl radicals. 
As an example of A21, A22, and A41 For example, the ASENAFUCHIRENIRU radical which is not permuted 
[ the naphthyl group which is not permuted / a permutation or /, a permutation, or ], The fluoran thenyl radical 
which is not permuted [ the phenan tolyl group which is not permuted / a permutation or /, a permutation, or ], 
The TORIFE elm nil radical which is not permuted [ the ASEFENANTORIRENIRU radical which is not 
permuted / a permutation or /, a permutation or ], The chestnut SENIRU radical which is not permuted [ the 
pyrenyl radical which is not permuted / a permutation or /, a permutation, or ], The peri RENIRU radical which 
is not permuted [ the North America Free Trade Agreement SENIRU radical which is not permuted / a 
permutation or /, a permutation, or ], It is the pen TASENIRU radical which is not permuted [ the PENTA 
phenyl group which is not permuted / the benzo[a] anthracenyl group which is not permuted / a permutation 
or /, a permutation, or /, a permutation, or ]. Preferably The phenan tolyl group which is not permuted [ the 
naphthyl group which is not permuted / a permutation or /, a permutation, or ], It is the peri RENIRU radical 
which is not permuted [ the chestnut SENIRU radical which is not permuted / the pyrenyl radical which is not 
permuted / the fluoran thenyl radical which is not permuted / a permutation or /, a permutation, or /, a 
permutation, or /, a permutation, or ]. More preferably 2-naphthyl group which is not permuted [ 1 -naphthyl 
group which is not permuted / a permutation or /, a permutation, or ], 9-phenan tolyl group which is not 
permuted [ 2-phenan tolyl group which is not permuted / a permutation or /, a permutation, or ], 8-fluoran 
thenyl radical which is not permuted [ 3-fluoran thenyl radical which is not permuted / a permutation or /, a 
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permutation, or ], It is 1-peri RENIRU radical which is not permuted [ 6-chestnut SENIRU radical which is not 
permuted / 9-pyrenyl radical which is not permuted / 5-pyrenyl radical which is not permuted / 1-pyrenyl 
radical which is not permuted / a permutation or /, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ]. 
[0030] 

In the compound expressed with a general formula (3), A3 1 expresses the condensed multi-ring type aromatic 
series ring machine of the bivalence which is not permuted [ a permutation or ]. However, A3 1 is not an 
anthracene diyl radical. As an example of A3 1 , the naphthalene diyl radical which is not permuted [ a 
permutation or ], The phenanthrene diyl radical which is not permuted [ the acenaphthylene diyl radical which 
is not permuted / a permutation or /, a permutation, or ], The acephenanthrylene diyl radical which is not 
permuted [ the fluoranthene diyl radical which is not permuted / a permutation or /, a permutation, or ], The 
pyrene diyl radical which is not permuted [ the triphenylene diyl radical which is not permuted / a permutation 
or /, a permutation, or ], The naphthacene diyl radical which is not permuted [ the chrysene diyl radical which is 
not permuted / a permutation or /, a permutation, or ], [Benzoa] anthracene diyl radical which is not permuted 
[ the perylene diyl radical which is not permuted / a permutation or /, a permutation, or ], It is the pentacene diyl 
radical which is not permuted [ the pen TAFEN diyl radical which is not permuted / a permutation or /, a 
permutation, or ]. Preferably The phenanthrene diyl radical which is not permuted [ the naphthalene diyl radical 
which is not permuted / a permutation or /, a permutation, or ], The pyrene diyl radical which is not permuted 
[ the fluoranthene diyl radical which is not permuted / a permutation or /, a permutation, or ], It is the perylene 
diyl radical which is not permuted [ the chrysene diyl radical which is not permuted / a permutation or /, a 
permutation, or ]. More preferably The naphthalene -1 which is not permuted [ the naphthalene -1 which is not 
permuted / a permutation or /, 3-diyl radical, a permutation, or ], 4-diyl radical, The naphthalene -1 which is not 
permuted [ the naphthalene -1 which is not permuted / a permutation or /, 5-diyl radical, a permutation, or ], 6- 
diyl radical, The phenanthrene -2 which is not permuted [ the naphthalene -1 which is not permuted / a 
permutation or /, 7-diyl radical, a permutation, or ], 10-diyl radical, The fluoranthene -3 which is not permuted 
[ the phenanthrene -9 which is not permuted / a permutation or /, 10-diyl radical, a permutation, or ], 8-diyl 
radical, They are the perylene -1 which is not permuted [ the chrysene -6 which is not permuted / the pyrene -1 
which is not permuted / the pyrene -1 which is not permuted / the pyrene -1 which is not permuted / a 
permutation or /, 5-diyl radical, a permutation, or /, 6-diyl radical, a permutation, or /, 8-diyl radical, a 
permutation, or /, 12-diyl radical, a permutation, or ] and 7-diyl radical. 
[0031] 

As an example of the compound A concerning this invention, although the following compounds can be 

mentioned, this invention is not limited to these, for example. 

[0032] 

[Formula 10] 
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A-1 




[0033] 

[Formula 11] 
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[0034] 

[Formula 12] 
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[0035] 

[Formula 13] 
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[0036] 

[Formula 14] 
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[0037] 

[Formula 15] 
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[0038] 

[Formula 16] 
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A-31 



A-32 



A-33 



A-34 



A-35 




[0039] 

[Formula 17] 



http ://www4 . ipdl . inpit. go j p/cgi-bin/tran_web_cgi_ejj e 



12/12/2007 



JP,2004-043349,A [MEANS] 



A-36 



A-37 



A-38 



A-39 



A-40 




[0040] 

[Formula 18] 
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[0041] 

[Formula 19] 
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[Formula 20] 
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[0043] 

[Formula 21] 
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[0044] 

[Formula 22] 
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[0045] 

[Formula 23] 
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[0046] 

[Formula 24] 
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[0047] 

[Formula 25] 
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[0048] 

[Formula 26] 
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[0049] 

[Formula 27] 
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[0050] 

[Formula 28] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2004-043349,A [MEANS] 



Page 32 of 55 




[0051] 

[Formula 29] 
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[0052] 

[Formula 30] 
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[0053] 

[Formula 31] 
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[Formula 32] 
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[0055] 

[Formula 33] 
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[Formula 34] 
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[0057] 

[Formula 35] 
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[0058] 

[Formula 36] 
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[0059] 

[Formula 37] 
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[0060] 

[Formula 38] 
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CH3CH3 



CH 3 CH 3 




[0061] 

[Formula 39] 
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[0062] 

[Formula 40] 
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[0063] 

[Formula 41] 
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[0064] 

[Formula 42] 
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[0065] 

[Formula 43] 
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[0066] 

In the compound A concerning this invention, the compound expressed with a general formula (1) can be 
manufactured by the following approaches, namely, — for example, the compound expressed with the following 
general formula (6) in the way acid compound expressed with the following general formula (5) and a 
palladium compound ~ [ - for example Tetrakis (triphenylphosphine) palladium and bis(triphenylphosphine) 
palladium dichloride] and a base It can manufacture by the thing you make react under existence of for 
example, (a sodium carbonate, a sodium hydrogencarbonate, and triethylamine) and [which for example, can 
refer to an approach given in Chem.Rev., and 95 and 2457 (1995)]. 
Xl-(Fl)j-(Al)k-B(OH)2(5 
Yl-(F2)l-(A2)m-(F3)n-X2 (6) 

[Al, A2, Fl, F2, F3, XI, X2, j, k, 1, m, and n express the same semantics as the case of a general formula (1) 
among a top type, and Yl expresses a halogen atom.] 
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In a general formula (6), Yl expresses a halogen atom and expresses a chlorine atom, a bromine atom, and an 

iodine atom preferably. 

[0067] 

moreover, the way acid compound expressed with the following general formula (8) in the compound by which 
the compound expressed with a general formula (1) is expressed for example, with the following general 
formula (7) and a palladium compound ~ [ -- for example Tetrakis (triphenylphosphine) palladium and bis 
(triphenylphosphine) palladium dichloride] and a base It can manufacture by the thing you make react under 
existence of for example, (a sodium carbonate, a sodium hydrogencarbonate, and triethylamine) and [which for 
example, can refer to an approach given in Chem.Rev., and 95 and 2457 (1995)]. 
Xl-(Fl)j-(Al)k-Y2 (7) 
(HO)2B-(F2)l-(A2)m-(F3)n-X2 (8) 

[Al, A2, Fl, F2, F3, XI, X2, j, k, 1, m, and n express the same semantics as the case of a general formula (1) 
among a top type, and Y2 expresses a halogen atom.] 

In a general formula (7), Y2 expresses a halogen atom and expresses a chlorine atom, a bromine atom, and an 
iodine atom preferably. 

In addition, the compound expressed with a general formula (5) and a general formula (8) can be manufactured 
by making the RICHIO compound or Grignard reagent which for example, n-butyl lithium and metal 
magnesium are made to act on the compound expressed with a general formula (7) and a general formula (6), 
and can be adjusted to it, trimethoxy boron, triisopropyl oxy-boron, etc. react. 
[0068] 

The compound A concerning this invention may be manufactured in the form in which the solvation with the 
solvent (for example, aromatic hydrocarbon system solvents, such as toluene) used by the case was formed. The 
compound A concerning this invention does not include such solvate, and, of course, also includes the non- 
solvate which does not contain a solvent. 

Such solvate can also be used for the organic electroluminescence devices of this invention as well as the non- 
solvate of the compound A concerning this invention. 

In addition, when using the compound A concerning this invention for organic electroluminescence devices, it 
is desirable to use together the purification approaches, such as the recrystallizing method, the column- 
chromatography method, and a sublimation purification method, or these approaches, and to use the compound 
which raised purity. 
[0069] 

Organic electroluminescence devices usually come at least to pinch the luminous layer which contains a kind of 
luminescence component at least in inter-electrode [ of a couple ] further. In consideration of each functional 
level of the hole injection of the compound used for a luminous layer and electron hole transport, electron 
injection, and electronic transport, the electron injection transporting bed containing the hole-injection 
transporting bed and/or electron injection transport component containing a hole-injection transport component 
can also be prepared according to a request. 

For example, when the hole-injection function of the compound used for a luminous layer, an electron hole 
transport function and/or an electron injection function, and an electronic transport function are good, a 
luminous layer can consider as the configuration of the component of the mold which served both as the hole- 
injection transporting bed and/or the electron injection transporting bed. Of course, it can also consider as the 
configuration of the component (much more component of a mold) of the mold which does not prepare the layer 
of both a hole-injection transporting bed and an electron injection transporting bed depending on the case. 
Moreover, each layer of a hole-injection transporting bed, an electron injection transporting bed, and a luminous 
layer may be structure much more, or may be multilayer structure, and in each layer, a hole-injection 
transporting bed and an electron injection transporting bed can prepare independently the layer which has an 
impregnation function, and the layer which has a transport function, and can also constitute it. 
[0070] 

In the organic electroluminescence devices of this invention, as for the compound A concerning this invention, 
it is desirable to use for a hole-injection transport component, a luminescence component, or an electron 
injection transport component, it is more desirable to use for a hole-injection transport component or a 
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luminescence component, and using for a luminescence component is still more desirable. 

In the organic electroluminescence devices of this invention, the compound A concerning this invention may be 

used independently, or may be used together. [ two or more ] 

Especially as a configuration of the organic electroluminescence devices of this invention, it cannot limit and 
(A) anode plate / hole-injection transporting bed / luminous layer / electron injection transporting bed / cathode 
mold component ( drawing 1 ), (B) anode plate / hole-injection transporting bed / luminous layer / cathode mold 
component ( drawing 2 ), (C) anode plate / luminous layer / electron injection transporting bed / cathode mold 
component ( drawing 3 ), and (D) anode plate / luminous layer / cathode mold component ( drawing 4 ) can be 
mentioned. Furthermore, it can also consider as (E) anode plate / hole-injection transporting bed / electron 
injection transporting bed / luminous layer / electron injection transporting bed / cathode mold component 
( drawing 5 ) which is a component of the mold which put the luminous layer by the electron injection 
transporting bed. (D) Although the component of the mold which made inter-electrode [ of a couple ] pinch a 
luminescence component with a gestalt further is included as a component configuration of a mold Furthermore, 
for example, the component of the mold which it made inter-electrode [ of a couple ] pinch with the one-layer 
gestalt which mixed (F) hole-injection transport component, the luminescence component, and the electron 
injection transport component ( drawing 6 ), (G) There is a component ( drawing 8 ) of the mold which it made 
inter-electrode [ of a couple ] pinch with the one-layer gestalt which mixed the component ( drawing 7 ), (H) 
luminescence component, and the electron injection transport component of the mold which it made inter- 
electrode [ of a couple ] pinch with the one-layer gestalt which mixed the hole-injection transport component 
and the luminescence component. 
[0071] 

In the organic electroluminescence devices of this invention, it cannot restrict to these component 
configurations and a hole-injection transporting bed, a luminous layer, and a two or more layers electron 
injection transporting bed can be prepared in each type of component. Moreover, in each type of component, the 
mixing layer of a luminescence component and an electron injection transport component can also be prepared 
between a hole-injection transporting bed and a luminous layer between the mixing layer of a hole-injection 
transport component and a luminescence component and/or a luminous layer, and an electron injection 
transporting bed. 

The configuration of more desirable organic electroluminescence devices is (A) mold component, (B) mold 
component, (C) mold component, (E) mold component, (F) mold component, (G) mold component, or (H) mold 
component, and is (A) mold component, (B) mold component, (C) mold component, (F) mold component, or 
(H) mold component still more preferably. 
[0072] 

As organic electroluminescence devices of this invention, (A) anode plate / hole-injection transporting bed / 
luminous layer / electron injection transporting bed / cathode mold component shown in ( drawing 1 ) are 
explained, for example. 

( drawing 1 ) ~ setting — 1 — a substrate and 2 - in an anode plate and 3, an electron injection transporting bed 
and 6 show cathode, and, as for a hole-injection transporting bed and 4, 7 shows a power source, as for a 
luminous layer and 5. 

Being supported by the substrate 1 is desirable, especially as a substrate, although the electroluminescence 
devices of this invention are not limited, transparence thru/or a translucent thing are desirable 
[ electroluminescence devices ], for example, they can mention what consists of a compound sheet which 
combined a glass plate, a transparence plastic sheet (for example, sheets, such as polyester, a polycarbonate, 
polysulfone, polymethylmethacrylate, polypropylene, and polyethylene), a translucent plastic sheet, a quartz, 
transparent ceramics, or these. Furthermore, the luminescent color is also controllable to a substrate combining 
for example, the light filter film, the color conversion film, and the dielectric reflective film. 
[0073] 

As an anode plate 2, it is desirable to use a metal with a comparatively large work function, an alloy, or an 
electrical conductivity compound as electrode material. 

As electrode material used for an anode plate, gold, platinum, silver, copper, cobalt, nickel, palladium, 
vanadium, a tungsten, tin oxide, a zinc oxide, ITO (indium Tin oxide), the poly thiophene, and polypyrrole can 
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be mentioned, for example. Such electrode material may be used independently or may be used together. [ two 
or more ] 

An anode plate can be formed on a substrate by approaches, such as vacuum deposition and the sputtering 
method, using such electrode material. 

Moreover, an anode plate may be structure much more, or may be multilayer structure. 

The sheet electric resistance of an anode plate is more preferably set as 5-50ohms / ** extent below hundreds of 
ohms / **. 

Although the thickness of an anode plate is based also on the ingredient of the electrode material to be used, 

generally it is more preferably set as about 10-500nm about 5-1000nm. 

[0074] 

The hole-injection transporting bed 3 is a layer containing the compound which has the function to convey the 
electron hole which makes easy impregnation of the electron hole (hole) from an anode plate, and which was 
functioned and poured in. 

At least one sort of hole-injection transporting beds can be formed using the compounds (for example, a 
phthalocyanine derivative, a thoria reel methane derivative, a thoria reel amine derivative, an oxazole 
derivative, a hydrazone derivative, a stilbene derivative, a pyrazoline derivative, a polysilane derivative, 
polyphenylene vinylene and its derivative, the poly thiophene and its derivative, a poly-N-vinylcarbazole 
derivative, etc.) which have the compound A and/or other hole-injection transport functions concerning this 
invention. 

In addition, the compound which has a hole-injection transport function may be used independently, or may be 

used together. [ two or more ] 

[0075] 

As a compound which has other hole-injection transport functions to use in this invention, a thoria reel amine 
derivative, the poly thiophene and its derivative, and a poly-N-vinylcarbazole derivative are desirable. 
As an example of a thoria reel amine derivative, 4 and 4' bis[ - ] [N-phenyl-N-(4"-methylphenyl) amino] 
biphenyl, 4 and 4' bis[ - ] [N-phenyl-N-(3"-methylphenyl) amino] biphenyl, 4 and 4' bis[ - ] [N-phenyl-N-(3 M - 
methoxypheny) amino] biphenyl, 4 and 4' bis[ - ] [N-phenyl-N-(l"-naphthyl) amino] biphenyl, 3 and 3' ~ the - 
dimethyl -4 and 4' - bis[N-phenyl-N-(3"-methylphenyl) amino] biphenyl - A 1 and l-bis[4'-[N and N-JI (4"- 
methylphenyl) amino] phenyl] cyclohexane, 9, a 10-bis(N and N-diphenyl-4'-aminophenyl) anthracene, 9, a 10- 
bis[N-(4'-methylphenyl)-N-(4"-n-buthylphenyl) amino] phenanthrene, 3, 8-bis(N and N-diphenylamino)-6- 
phenyl phenanthridine, four - methyl - N ~ N - a screw ~ [ ~ four ~ " - four ~ ' — a screw - [— N - ' - 
N JI (4-methylphenyl) ~ amino --] ~ a biphenyl - four - IRU ~ ] ~ an aniline ~ N, N'-screw [4- 

(diphenylamino) phenyl]-N, N'-diphenyl -1, 3-diaminobenzene, N, N'-screw [4-(diphenylamino) phenyl]-N, N- 
diphenyl -1, 4-diaminobenzene, 5 and 5 "- screw [4-(bis[4-methylphenyl] amino) phenyl]-2, 2':5', 2"- 
TACHIOFEN, 1, 3, 5-tris (diphenylamino) benzene, 4, 4', a 4"-tris (N-cull BAZORIIRU) triphenylamine, 4, 4', 
a 4"-tris [N-(3"'-methylphenyl)-N-phenylamino] triphenylamine, 4, 4', and 4" - tris [N and N-bis(4"'-tert-butyl 
biphenyl-4""-IRU) amino] triphenylamine, 1 and 3, 5-tris [N-(4'-diphenyl aminophenyl)-N-phenylamino] 
benzene, etc. can be mentioned. 

When using together the compound A concerning this invention, and the compound which has other hole- 
injection transport functions, the rate of the compound A concerning this invention occupied in a hole-injection 
transporting bed is preferably prepared to about 0.1 - 99.9% of the weight. 
[0076] 

A luminous layer 4 is a layer containing the compound which has an electron hole and electronic impregnation 
functions, those transport functions, and the function to make recombination of an electron hole and an electron 
generate an exciton. 

The compound which has the compound A and/or other luminescence functions which a luminous layer 
requires for this invention, For example, an acridone derivative, the Quinacridone derivative, a diketo pyrrolo 
pyrrole derivative, A polynuclear aromatic compound, a thoria reel amine derivative, an organometallic 
complex, a stilbene derivative, A coumarin derivative, a pyran derivative, oxazone derivative, a benzothiazole 
derivative, A benzooxazole derivative, a benzimidazole derivative, a pyrazine derivative, A cinnamate 
derivative, poly-N-vinylcarbazole, and its derivative, The poly thiophene and its derivative, polyphenylene, and 
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its derivative, The poly fluorene and its derivative, polyphenylene vinylene, and its derivative, At least one sort 
can be formed using poly biphenylene vinylene and its derivative, poly terphenylene vinylene and its derivative, 
poly naphthylene vinylene and its derivative, poly thienylene vinylene, and its derivative. 
As an example of a polynuclear aromatic compound, rubrene, an anthracene, tetracene, A pyrene, perylene, a 
chrysene, deca cyclene, coronene, a tetra-phenyl cyclopentadiene, PENTA phenyl cyclohexadiene, 9, 1 0- 
diphenyl anthracene, - (9"-anthryl) ethynyl] benzene, and 9, 10-bis(2'-phenyl ethynyl) anthracene, 1, and 4- 
screw [2'4, 4' bis[ - ] [2"-(9"'-anthryl) ethynyl] biphenyl etc. can be mentioned. 

The compound mentioned above as an example of a thoria reel amine derivative as a compound which has a 

hole-injection transport function can be mentioned. 

[0077] 

As an organometallic complex, the zinc salt of tris (8-quinolilato) aluminum, bis(10-benzo[h] quinolate) 
beryllium, and 2-(2'-hydroxyphenyl) benzooxazole, the zinc salt of 2-(2'-hydroxyphenyl) benzothiazole, the 
zinc salt of a 4-hydroxy acridine, the zinc salt of a 3-hydroxy flavone, the beryllium salt of a 5-hydroxy flavone, 
the aluminum salt of a 5-hydroxy flavone, etc. can be mentioned. 
[0078] 

As a stilbene derivative, 1, 1,4, and 4-tetra-phenyl-l,3-butadiene, 1, 4-bis(2'-phenyl ethenyl) benzene, 1, 4-bis 
[2'-(4"-methylphenyl) ethenyl] benzene, 1, 4-bis[2'-(3"-methylphenyl) ethenyl] benzene, 1, 4-bis[2'-(2"- 
methylphenyl) ethenyl] benzene, 1, 4-bis[2'-(4"-ethyl phenyl) ethenyl] benzene, 1, 4-bis[2'-(4"-isopropyl 
phenyl) ethenyl] benzene, 1, 4-bis[2'-(4"-tert-buthylphenyl) ethenyl] benzene, 1, 4-bis(2', 2'-diphenyl ethenyl) 
benzene, 1, 4-bis[2' and 2'-JI (4"-tert-buthylphenyl) ethenyl] benzene, 1, 4-bis(l', 2', 2'-triphenyl ethenyl) 
benzene, A - bis(2"-phenyl ethenyl) biphenyl, and 4 and 4 '4, 4'-bis(2"2"-diphenyl ethenyl) biphenyl, 4 and 4' 
bis[ - ] [2"2"-JI (4"'-methylphenyl) ethenyl] biphenyl, 4 and 4' bis[ - ] [2"2"-JI (4"'-tert-buthylphenyl) ethenyl] 
biphenyl, A 4 and 4'-bis(l", 2"2"-triphenyl ethenyl) biphenyl, 1, 4-bis[2'-(N, N-diphenyl-4"-aminophenyl) 
ethenyl] benzene, 1, 4-bis[2"-(N-ethyl carbazole-3-IRU) ethenyl] benzene, 4 and 4'-screw A [2 "- (N and N- 
diphenyl-4"'-aminophenyl) ethenyl] biphenyl, 4, 4-screw [2"-(N-ethyl carbazole-3-IRU) ethenyl] biphenyl etc. 
can be mentioned. 
[0079] 

As a coumarin derivative, a coumarin 1, a coumarin 6, a coumarin 7, a coumarin 30, a coumarin 106, a 

coumarin 138, a coumarin 151, a coumarin 152, a coumarin 153, a coumarin 307, a coumarin 31 1, a coumarin 

314, a coumarin 334, a coumarin 338, a coumarin 343, a coumarin 500, etc. can be mentioned. 

The desirable examples of a pyran derivative are DCM1, DCM2, etc., and the desirable example of oxazone 

derivative is the Nile red etc. 

[0080] 

In the organic electroluminescence devices of this invention, it is desirable to contain the compound A which 
starts this invention at a luminous layer. 

When using together the compound A concerning this invention, and the compound which has other 
luminescence functions, the rate of the compound A concerning this invention occupied in a luminous layer is 
more preferably prepared to about 0.1 - 99.9% of the weight still more preferably about 0.01 to 99.99% of the 
weight about 0.001 to 99.999% of the weight. 

When using together the compound A concerning this invention, and the compound which has other 
luminescence functions and forming a luminous layer, a luminous layer can also consist of a host compound 
and a guest compound (dopant) like a publication in J.Appl.Phys., 65 and 3610 (1989), and JP,5-214332,A. 
[0081] 

A luminous layer can be formed using the compound A concerning this invention as a host compound, further, 
it can use as a guest compound and a luminous layer can also be formed. 

When forming a luminous layer, using the compound A concerning this invention as a host compound, as a 
guest compound, the compound which has other aforementioned luminescence functions can be mentioned, for 
example, for example, the aforementioned stilbene derivative is more desirable. 

In this case, to the compound A concerning this invention, a stilbene derivative is twisted and is used especially 
about 0.1 to 20% of the weight about 0.01 to 30% of the weight about 0.001 to 40% of the weight preferably. 
[0082] 
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When forming a luminous layer, using the compound A concerning this invention as a guest compound, as a 
host compound, the compound which has other aforementioned luminescence functions can be mentioned, for 
example, for example, a luminescent organometallic complex or the aforementioned thoria reel amine 
derivative is more desirable. 

In this case, to a luminescent organometallic complex or a thoria reel amine derivative, the compound A 
concerning this invention is depended and is used especially about 0.1 to 20% of the weight about 0.01 to 30% 
of the weight about 0.001 to 40% of the weight preferably. 
[0083] 

The electron injection transporting bed 5 is a layer containing the compound which has the function to convey 
the electron which makes impregnation of the electron from cathode easy, and which was functioned and 
poured in. 

The compound which has the compound A and/or other electron injection transport functions which an electron 
injection transporting bed requires for this invention, Tris (8-quinolate) aluminum, bis(10-benzo[h] quinolate) 
beryllium, The beryllium salt of a 5-hydroxy flavone, Organometallic complex [, such as an aluminum salt of a 
5-hydroxy flavone, ]; 1, 3-screw [5'- (p-tert-buthylphenyl) - 1 and 3 - oxadiazole derivative [, such as 4- 
oxadiazole-2'-IRU] benzene, ]; - 3-(4'-tert-buthylphenyl)-4-phenyl-5-(4"-biphenyl)- triazole derivative; triazine 
derivatives, such as 1,2, and 4-triazole, and a perylene derivative — a quinoline derivative, a quinoxaline 
derivative, a diphenyl quinone derivative, and nitration full -- me ~ non, at least one sort can be formed using a 
derivative, a thiopyran dioxide derivative, etc. 

In addition, the compound which has an electron injection transport function may be used independently, or 
may be used together. [ two or more ] 

As a compound which has other electron injection transport functions to use in this invention, an organic 
aluminium complex is desirable and the organic aluminium complex which has 8-quinolate ligand which is not 
permuted [ a permutation or ] is more desirable. 

As an organic aluminium complex which has 8-quinolate ligand which is not permuted [ a permutation or ], the 

luminescent organic aluminium complex expressed with a general formula (a) - a general formula (c) can be 

mentioned, for example. 

[0084] 

(Q)3-Al(a) 

(Q expresses among a formula 8-quinolate ligand which is not permuted [ a permutation or ]) 
(Q)2-Al-0-L (b) 

(Q expresses a permutation 8-quinolate ligand among a formula, O-L is a phenolate ligand and L expresses the 
hydrocarbon group of the carbon numbers 6-24 containing a phenyl part) 
(Q)2-Al-0-Al-(Q)2 (c) 

(Q expresses a permutation 8-quinolate ligand among a formula) 

As an example of an organic aluminium complex of having 8-quinolate ligand which is not permuted [ a 
permutation or ] Tris (8-quinolate) aluminum, tris (4-methyl-8-quinolate) aluminum, Tris (5-methyl-8- 
quinolate) aluminum, tris (3, 4-dimethyl- 8-quinolate) aluminum, Tris (4, 5-dimethyl-8-quinolate) aluminum, 
tris (4, 6-dimethyl-8-quinolate) aluminum, Bis(2-methyl-8-quinolate) (phenolate) aluminum, Bis(2-methyl-8- 
quinolate) (2-methyl phenolate) aluminum, Bis(2-methyl-8-quinolate) (3 -methyl phenolate) aluminum, Bis(2- 
methyl-8-quinolate) (4-methyl phenolate) aluminum, Bis(2-methyl-8-quinolate) (2-phenyl phenolate) 
aluminum, Bis(2-methyl-8-quinolate) (3-phenyl phenolate) aluminum, Bis(2-methyl-8-quinolate) (4-phenyl 
phenolate) aluminum, Bis(2-methyl-8-quinolate) (2, 3-dimethyl phenolate) aluminum, Bis(2-methyl-8- 
quinolate) (2, 6-dimethyl phenolate) aluminum, Bis(2-methyl-8-quinolate) (3, 4-dimethyl phenolate) aluminum, 
Bis(2-methyl-8-quinolate) (3, 5-dimethyl phenolate) aluminum, Bis(2-methyl-8-quinolate) (3, 5-G tert-butyl 
phenolate) aluminum, Bis(2-methyl-8-quinolate) (2, 6-diphenyl phenolate) aluminum, Bis(2-methyl-8- 
quinolate) (2, 4, 6-triphenyl phenolate) aluminum, Bis(2-methyl-8-quinolate) (2, 4, 6-trimethyl phenolate) 
aluminum, Bis(2-methyl-8-quinolate) (2, 4, 5, 6-tetramethyl phenolate) aluminum, Bis(2-methyl-8-quinolate) 
(1-naphth RATO) aluminum, Bis(2-methyl-8-quinolate) (2-naphth RATO) aluminum, Bis(2, 4-dimethyl-8- 
quinolate) (2-phenyl phenolate) aluminum, Bis(2, 4-dimethyl-8-quinolate) (3-phenyl phenolate) aluminum, Bis 
(2, 4-dimethyl-8-quinolate) (4-phenyl phenolate) aluminum, Bis(2, 4-dimethyl-8-quinolate) (3, 5- 
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dimethylphenyl phenolate) aluminum, Bis(2, 4-dimethyl-8-quinolate) (3, 5-G tert-buthylphenyl phenolate) 
aluminum, Bis(2-methyl-8-quinolate) aluminum-mu-oxo--bis(2-methyl-8-quinolate) aluminum, Bis(2, 4- 
dimethyl-8-quinolate) aluminum-mu-oxo~bis(2, 4-dimethyl-8-quinolate) aluminum, Bis(2-methyl-4-ethyl-8- 
quinolate) aluminum-mu-oxo-bis(2-methyl-4-ethyl-8-quinolate) aluminum, Bis(2-methyl-4-methoxy-8- 
quinolate) aluminum-mu-oxo~bis(2-methyl-4-methoxy-8-quinolate) aluminum, Bis(2-methyl-5-cyano-8- 
quinolate) aluminum-mu-oxo~bis(2-methyl-5-cyano-8-quinolate) aluminum, Bis(2-methyl-5-trifluoromethyl-8- 
quinolate) aluminum-mu-oxo~bis(2-methyl-5-trifluoromethyl-8-quinolate) aluminum etc. can be mentioned. 
When using together the compound A concerning this invention, and the compound which has other electron 
injection transport functions, the rate of the compound A concerning this invention occupied in an electron 
injection transporting bed is preferably prepared to about 0.1 - 40% of the weight. 
[0085] 

As cathode 6, it is desirable to use a metal with a comparatively small work function, an alloy, or an electrical 
conductivity compound as electrode material. 

As electrode material used for cathode, a lithium and lithium-indium alloy, sodium, and sodium-potassium 
alloy, calcium, magnesium, and magnesium-silver alloy, a magnesium-indium alloy, an indium, a ruthenium, 
titanium, manganese, an yttrium, aluminum, an aluminium-lithium alloy, an aluminum-calcium alloy, an 
aluminum magnesium alloy, and a graphite thin film can be mentioned, for example. Such electrode material 
may be used independently or may be used together. [ two or more ] 

Cathode can be formed on an electron injection transporting bed using such electrode material by approaches, 
such as vacuum deposition, the sputtering method, ionization vacuum deposition, the ion plating method, and 
the ionized cluster beam method. 
[0086] 

Moreover, cathode may be structure much more or may be multilayer structure. 

In addition, as for the sheet electric resistance of cathode, it is desirable to set to below hundreds of ohms / **. 
Although the thickness of cathode is based also on the ingredient of the electrode material to be used, generally 
it is more preferably set as about 10-500nm about 5-1000nm. 

In addition, in order to take out luminescence of organic electroluminescence devices efficiently, it is desirable 
to be transparence thru/or that one [ at least ] electrode of an anode plate or cathode is translucent, and it is more 
desirable to set up the ingredient of an anode plate and thickness generally, so that the permeability of 
luminescence light may become 70% or more. 
[0087] 

moreover, the organic electroluminescence devices of this invention ~ setting ~ the ~ the singlet oxygen 
quencher may contain in inside further at least. 

Especially as a singlet oxygen quencher, it does not limit, and rubrene, a nickel complex, and diphenyl iso 
benzofuran are mentioned, for example, it is rubrene especially preferably. 

Especially as a layer which the singlet oxygen quencher contains, although it does not limit, it is a luminous 
layer or a hole-injection transporting bed, and is a hole-injection transporting bed more preferably. In addition, 
for example, when making a hole-injection transporting bed contain a singlet quencher, homogeneity may be 
made to contain in a hole-injection transporting bed, and you may make it contain near the layer (for example, a 
luminous layer, the electron injection transporting bed which has a luminescence function) which adjoins a 
hole-injection transporting bed. 

0.01- of the amount of whole which constitutes the layer (for example, hole-injection transporting bed) to 
contain as a content of a singlet oxygen quencher -- it is 0.1 - 20 % of the weight more preferably 0.05 to 30% 
of the weight 50% of the weight. 
[0088] 

Especially concerning the formation approach of a hole-injection transporting bed, a luminous layer, and an 
electron injection transporting bed, it cannot limit and can create by forming a thin film by vacuum evaporation 
technique, ionization vacuum deposition, and the solution applying method (for example, a spin coat method, 
the cast method, a dip coating method, the bar coat method, the roll coat method, a Langmuir-Blodgett method, 
the ink jet method) for example. 

When forming each class with a vacuum deposition method, although especially the conditions of vacuum 
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deposition are not limited, it is desirable under the vacuum of about 1x10 - 4Pa to carry out with the evaporation 
rate of 0.005 - 50 nm/sec extent at the boat temperature (source temperature of vacuum evaporationo) of about 
50-600 degrees C and the substrate temperature of about -50-300 degrees C. 

In this case, each class, such as a hole-injection transporting bed, a luminous layer, and an electron injection 
transporting bed, can manufacture the organic electroluminescence devices which were further excellent in 
many properties by forming continuously under a vacuum. 

When forming each class, such as a hole-injection transporting bed, a luminous layer, and an electron injection 
transporting bed, with a vacuum deposition method using two or more compounds, it is desirable that carry out 
temperature control of each boat into which the compound was put, and it carries out vapor codeposition 
according to an individual. 

By the solution applying method, when you form each class, a solvent is dissolved or distributed and let the 

component which forms each class, or its component and binder resin be coating liquid. 

[0089] 

As binder resin which can be used for each class of a hole-injection transporting bed, a luminous layer, and an 
electron injection transporting bed Poly-N-vinylcarbazole, polyarylate, polystyrene, polyester, A polysiloxane, 
polymethyl acrylate, polymethylmethacrylate, A polyether, a polycarbonate, a polyamide, polyimide, 
polyamidoimide, Poly paraxylene, polyethylene, polyphenylene oxide, polyether sulfone, High molecular 
compounds, such as the poly aniline and its derivative, the poly thiophene and its derivative, polyphenylene 
vinylene and its derivative, the poly fluorene and its derivative, poly thienylene vinylene, and its derivative, are 
mentioned. Binder resin may be used independently or may be used together. [ two or more ] 
[0090] 

When forming each class by the solution applying method, the component which forms each class, or its 
component and binder resin a suitable organic solvent (a hexane, an octane, Deccan, toluene, and a xylene --) 
Hydrocarbon system solvents, such as ethylbenzene and 1-methylnaphthalene, an acetone, Ketone solvent, such 
as a methyl ethyl ketone, methyl isobutyl ketone, and a cyclohexanone, Dichloromethane, chloroform, 
tetrachloromethane, a dichloroethane, Trichloroethane, tetrachloroethane, a chlorobenzene, a dichlorobenzene, 
Halogenated hydrocarbon system solvents, such as chloro toluene, ethyl acetate, butyl acetate, Ester solvent, 
such as amyl acetate, a methanol, propanol, a butanol, A pentanol, a hexanol, a cyclohexanol, methyl cellosolve, 
Alcoholic solvent, such as ethylcellosolve and ethylene glycol, dibutyl ether, Ether system solvents, such as a 
tetrahydrofuran, dioxane, and an anisole, N.N-dimethylformamide, N,N-dimethylacetamide, a 1 -methyl-2- 
pyrrolidone, A polar solvent and/or water, such as l,3-dimethyl-2-imidazolidinone and dimethyl sulfoxide, can 
be dissolved or distributed, it can consider as coating liquid, and a thin film can be formed by various kinds of 
applying methods. 

In addition, especially as an approach of distributing, although it does not limit, it can distribute in the shape of 

a particle using a ball mill, a sand mill, a paint shaker, attritor, a homogenizer, etc. 

[0091] 

It cannot limit, can be set as the density range suitable for creating desired thickness by the applying method to 
enforce, especially concerning the concentration of coating liquid, and, generally is about 1 - 30% of the weight 
of solution concentration preferably about 0.1 to 50% of the weight. 

In addition, although it does not restrict especially concerning the amount used when using binder resin, 
generally it sets up to about 15 - 90% of the weight more preferably about 10 to 99.9% of the weight about 5 to 
99.9% of the weight to the component which forms each class (receiving the total amount of each component, 
in forming the component of a mold further). 
[0092] 

Although it does not limit especially concerning the thickness of a hole-injection transporting bed, a luminous 
layer, and an electron injection transporting bed, generally it is desirable to set it as 5nm - about 5 micrometers. 
In addition, to the produced component, a protective layer (closure layer) can be prepared, and a component can 
be enclosed into inactive substances, such as paraffin, a liquid paraffin, a silicone oil, a fluorocarbon oil, and a 
zeolite content fluorocarbon oil, and can be protected in order to prevent contact for oxygen or moisture. 
As an ingredient used for a protective layer, for example Organic polymeric materials for example, fluorination 
resin, an epoxy resin, silicone resin, and epoxy silicone resin — Polystyrene, polyester, a polycarbonate, a 



http ://www4 . ipdl . inpit. go .j p/cgi-bin/tran_web_cgi_ejj e 



12/12/2007 



JP,2004-043349,A [MEANS] 



Page 55 of 55 



polyamide, polyimide, Polyamidoimide, poly paraxylene, polyethylene, polyphenylene oxide, An inorganic 
material (for example, diamond thin film, amorphous silica, and electric insulation glass, a metallic oxide, a 
metal nitride, a metal carbonization object, metallic sulfide) and the ingredient which can mention a photo- 
setting resin further and is used for a protective layer may be used independently, or may be used together. [ two 
or more ] A protective layer may be structure much more, and may be multilayer structure. 
[0093] 

Moreover, for example, a metal oxide film (for example, aluminum-oxide film) and the metal fluoride film can 
also be prepared in an electrode as a protective layer. 

Moreover, for example, the volume phase (interlayer) which consists of an organic phosphorous compound, 
polysilane, an aromatic amine derivative, and a phthalocyanine derivative can also be prepared on the surface of 
an anode plate. 

Furthermore, an electrode, for example, an anode plate, can also process and use the front face with an acid, 

ammonia/hydrogen peroxide, or the plasma. 

[0094] 

Generally, the organic electroluminescence devices of this invention can be used also as a component of an 
alternating current actuation mold, although used as a component of a direct-current actuation mold. Moreover, 
the organic electroluminescence devices of this invention may be passive actuation molds, such as a segmental 
die and a simple matrix actuation mold, and may be active actuation molds, such as a TFT (thin film transistor) 
mold and an MIM (metal-in SURETA-metal) mold. Generally driver voltage is about 2-30V. 
The organic electroluminescence devices of this invention can be used for for example, the panel mold light 
source, various kinds of light emitting devices, various kinds of display devices, various kinds of indicators, 
various kinds of sensors, etc. 
[0095] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] 

Hereafter, although the example of manufacture and an example explain this invention to a detail further, of 
course, this invention is not limited by these. 

Example 1 of manufacture Manufacture of the compound of the instantiation compound number A-6 
The heating reflux of the 1.72g [ of naphthalene- 1-IRU way acids ], 2-iodine -9, and 9-dimethyl fluorene 3.20g, 
2.12g [ of sodium carbonates ], and tetrakis (triphenylphosphine) palladium 0.35g was carried out in toluene 
(100ml) and water (50ml) for 5 hours. After distilling toluene out of a reaction mixture, the depositing solid- 
state was filtered. This solid-state was processed with the silica gel column chromatography (eluate: toluene). 
After distilling off toluene under reduced pressure, residue was recrystallized from the mixed solvent of toluene 
and an acetone, and 2. 1 8g of compounds of the instantiation compound A -6 was obtained as a yellow crystal. 
[0096] 

Example 2 of manufacture Manufacture of the compound of the instantiation compound number A-7 

In the example 1 of manufacture, 2.53g of compounds of the instantiation compound number A-7 was obtained 

as a crystal of light yellow according to the approach indicated for the example 1 of manufacture except having 

used 1.72g of naphthalene-2-IRU way acids instead of using 1.72g of naphthalene- 1-IRU way acids. 

[0097] 

Example 3 of manufacture Manufacture of the compound of the instantiation compound number A-8 

In the example 1 of manufacture, 2.82g of compounds of the instantiation compound number A-8 was obtained 

as a crystal of light yellow according to the approach indicated for the example 1 of manufacture except having 

used 2.46g of fluoranthene-3-IRU way acids instead of using 1.72g of naphthalene- 1-IRU way acids. 

[0098] 

Example 4 of manufacture Manufacture of the compound of the instantiation compound number A- 10 
In the example 1 of manufacture, 3.24g of compounds of the instantiation compound number A- 10 was 
obtained as a crystal of light yellow according to the approach indicated for the example 1 of manufacture 
except having used acid 3.39g the N and N-diphenyl-6-aminonaphthalene-2-IRU way instead of using 1.72g of 
naphthalene- 1-IRU way acids. 
[0099] 

Example 5 of manufacture Manufacture of the compound of the instantiation compound number A- 12 
In the example 1 of manufacture, 4.2 lg of compounds of the instantiation compound number A- 12 was 
obtained as a crystal of light yellow according to the approach indicated for the example 1 of manufacture 
except having used 2-iodine-N-phenyl-N-(l'-naphthyl)-7-amino -9 and 9-dimethyl fluorene 5.37g instead of 
using 2-iodine -9 and 9-dimethyl fluorene 3.20g. 
[0100] 

Example 6 of manufacture Manufacture of the compound of the instantiation compound number A-22 
In the example 1 of manufacture, instead of using 1.72g of naphthalene- 1-IRU way acids Instead of using 2.72g 
of triphenylene-2-IRU way acids, and using 2-iodine -9 and 9-dimethyl fluorene 3.20g According to the 
approach indicated for the example 1 of manufacture, 3.66g of compounds of the instantiation compound 
number A-22 was obtained as a crystal of light yellow except having used 2-BUROMO -9 and 9-G n-pentyl 
fluorene 3.85g. 
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[0101] 

Example 7 of manufacture Manufacture of the compound of the instantiation compound number A-26 
In the example 1 of manufacture, 2.96g of compounds of the instantiation compound number A-26 was 
obtained as a crystal of light yellow according to the approach indicated for the example 1 of manufacture 
except having used acid 2.84g the 3 and 6-G tert-butyl naphthalene- 1-IRU way instead of using 1.72g of 
naphthalene- 1-IRU way acids. 
[0102] 

Example 8 of manufacture Manufacture of the compound of the instantiation compound number A-32 

In the example 1 of manufacture, instead of using 1.72g of naphthalene- 1-IRU way acids Instead of using 2.46g 

of ASEFENANTORIRENREN-6-IRU way acids, and using 2-iodine -9 and 9-dimethyl fluorene 3 .20g 

According to the approach indicated for the example 1 of manufacture, 5.48g of compounds of the instantiation 

compound number A-32 was obtained as a crystal of light yellow except having used 2-BUROMO -9 and 9- 

dibenzyl fluorene 4.25g. 

[0103] 

Example 9 of manufacture Manufacture of the compound of the instantiation compound number A-37 

In the example 1 of manufacture, instead of using 1 .72g of naphthalene- 1-IRU way acids Instead of using 1.72g 

of naphthalene-2-IRU way acids, and using 2-iodine -9 and 9-dimethyl fluorene 3.20g According to the 

approach indicated for the example 1 of manufacture, 3.43g of compounds of the instantiation compound 

number A-37 was obtained as a crystal of light yellow except having used 2-BUROMO -9 and 9-diphenyl 

fluorene 3.97g. 

[0104] 

Example 10 of manufacture Manufacture of the compound of the instantiation compound number A-38 

In the example 1 of manufacture, instead of using 1.72g of naphthalene- 1-IRU way acids Instead of using 2.46g 

of fluoranthene-3-IRU way acids, and using 2-iodine -9 and 9-dimethyl fluorene 3.20g According to the 

approach indicated for the example 1 of manufacture, 4.54g of compounds of the instantiation compound 

number A-38 was obtained as a crystal of light yellow except having used 2-BUROMO -9 and 9-diphenyl 

fluorene 3.97g. 

[0105] 

Example 1 1 of manufacture Manufacture of the compound of the instantiation compound number B-6 

The heating reflux of the naphthalene- 1-IRU way acidsg [ 3.44 ] and 2, 7-diiodo -9, and 9-dimethyl fluorene 

4.46g, 4.24g [ of sodium carbonates ], and tetrakis (triphenylphosphine) palladium 0.70g was carried out in 

toluene (100ml) and water (50ml) for 5 hours. After distilling toluene out of a reaction mixture, the depositing 

solid-state was filtered. This solid-state was processed with the silica gel column chromatography (eluate: 

toluene). After distilling off toluene under reduced pressure, residue was recrystallized from the mixed solvent 

of toluene and an acetone, and 3.62g of compounds of the instantiation compound B-6 was obtained as a yellow 

crystal. 

[0106] 

Example 12 of manufacture Manufacture of the compound of the instantiation compound number B-7 

In the example 9 of manufacture, 3.25g of compounds of the instantiation compound number B-7 was obtained 

as a crystal of light yellow according to the approach indicated for the example 9 of manufacture except having 

used 3.44g of naphthalene-2-IRU way acids instead of using 3.44g of naphthalene- 1-IRU way acids. 

[0107] 

Example 13 of manufacture Manufacture of the compound of the instantiation compound number B-8 

In the example 9 of manufacture, 4.39g of compounds of the instantiation compound number B-8 was obtained 

as a crystal of light yellow according to the approach indicated for the example 9 of manufacture except having 

used 4.92g of fluoranthene-3-IRU way acids instead of using 3.44g of naphthalene- 1-IRU way acids. 

[0108] 

Example 14 of manufacture Manufacture of the compound of the instantiation compound number B-l 1 
In the example 9 of manufacture, 5.70g of compounds of the instantiation compound number B-l 1 was 
obtained as a crystal of light yellow according to the approach indicated for the example 9 of manufacture 
except having used acid 6.78g the N and N-diphenyl-4-aminonaphthalene- 1-IRU way instead of using 3.44g of 
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naphthalene- 1-IRU way acids. 
[0109] 

Example 15 of manufacture Manufacture of the compound of the instantiation compound number B-21 
In the example 9 of manufacture, 5.48g of compounds of the instantiation compound number B-21 was 
obtained as a crystal of light yellow according to the approach indicated for the example 9 of manufacture 
except having used acid 6.78g the N and N-diphenyl-6-aminonaphthalene-2-IRU way instead of using 3.44g of 
naphthalene- 1-IRU way acids. 
[0110] 

Example 16 of manufacture Manufacture of the compound of the instantiation compound number B-26 
In the example 9 of manufacture, 4.36g of compounds of the instantiation compound number B-26 was 
obtained as a crystal of light yellow according to the approach indicated for the example 9 of manufacture 
except having used acid 5.68g the 3 and 6-G tert-butyl naphthalene- 1-IRU way instead of using 3.44g of 
naphthalene- 1-IRU way acids. 
[0111] 

Example 17 of manufacture Manufacture of the compound of the instantiation compound number B-37 

In the example 9 of manufacture, instead of using 3.44g of naphthalene- 1-IRU way acids Instead of using 3.44g 

of naphthalene-2-IRU way acids, and using 2, 7-diiodo -9, and 9-dimethyl fluorene 4.46g According to the 

approach indicated for the example 9 of manufacture, 4.25g of compounds of the instantiation compound 

number B-37 was obtained as a crystal of light yellow except having used 2, 7-dibromo -9, and 9-diphenyl 

fluorene 4.76g. 

[0112] 

Example 18 of manufacture Manufacture of the compound of the instantiation compound number B-38 

In the example 9 of manufacture, instead of using 3.44g of naphthalene- 1-IRU way acids Instead of using 4.92g 

of fluoranthene-3-IRU way acids, and using 2, 7-diiodo -9, and 9-dimethyl fluorene 4.46g According to the 

approach indicated for the example 9 of manufacture, 5.33g of compounds of the instantiation compound 

number B-38 was obtained as a crystal of light yellow except having used 2, 7-dibromo -9, and 9-diphenyl 

fluorene 4.76g. 

[0113] 

Example 19 of manufacture Manufacture of the compound of the instantiation compound number C-l 
The heating reflux of the 9 and 9-dimethyl fluorene-2-IRU way acidsg [ 4.76 ] and 1 and 4-dibromo 
naphthalene 2.86g, 4.24g [ of sodium carbonates ], and tetrakis (triphenylphosphine) palladium 0.70g was 
carried out in toluene (100ml) and water (50ml) for 5 hours. After distilling toluene out of a reaction mixture, 
the depositing solid-state was filtered. This solid-state was processed with the silica gel column chromatography 
(eluate: toluene). After distilling off toluene under reduced pressure, residue was recrystallized from the mixed 
solvent of toluene and an acetone, and 3.63g of compounds of the instantiation compound C-l was obtained as 
a yellow crystal. 
[0114] 

Example 20 of manufacture Manufacture of the compound of the instantiation compound number C-5 
In the example 17 of manufacture, 4.28g of compounds of the instantiation compound number C-5 was 
obtained as a crystal of light yellow according to the approach indicated for the example 17 of manufacture 
except having used 6 and 12-dibromo chrysene 3.86g instead of using 1 and 4-dibromo naphthalene 2.86g. 
[0115] 

Example 21 of manufacture Manufacture of the compound of the instantiation compound number C-6 
In the example 17 of manufacture, 4.22g of compounds of the instantiation compound number C-6 was 
obtained as a crystal of light yellow according to the approach indicated for the example 17 of manufacture 
except having used 1 and 8-dibromo pyrene 3.60g instead of using 1 and 4-dibromo naphthalene 2.86g. 
[0116] 

Example 22 of manufacture Manufacture of the compound of the instantiation compound number C-10 
In the example 17 of manufacture, 4.77g of compounds of the instantiation compound number C-10 was 
obtained as a crystal of light yellow according to the approach indicated for the example 17 of manufacture 
except having used 1 and 7-dibromo perylene 4.10g instead of using 1 and 4-dibromo naphthalene 2.86g. 
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[0117] 

Example 23 of manufacture Manufacture of the compound of the instantiation compound number C-l 1 
In the example 17 of manufacture, 3,97g of compounds of the instantiation compound number C-l 1 was 
obtained as a crystal of light yellow according to the approach indicated for the example 17 of manufacture 
except having used 5.32g of 9 and 9-diethyl fluorene-2-IRU way acids instead of using 4.76g of 9 and 9- 
dimethyl fluorene-2-IRU way acids. 
[0118] 

Example 24 of manufacture Manufacture of the compound of the instantiation compound number C-l 6 
In the example 17 of manufacture, 6.63g of compounds of the instantiation compound number C-l 6 was 
obtained as a crystal of light yellow according to the approach indicated for the example 17 of manufacture 
except having used the N-phenyl-N-(l'-naphthyl)-7-amino -9 and 9. 1 Og of 9-dimethyl fluorene-2-IRU way 
acids instead of using 4.76g of 9 and 9-dimethyl fluorene-2-IRU way acids. 
[0119] 

Example 25 of manufacture Manufacture of the compound of the instantiation compound number C-26 
In the example 17 of manufacture, 5.54g of compounds of the instantiation compound number C-26 was 
obtained as a crystal of light yellow according to the approach indicated for the example 17 of manufacture 
except having used 7.24g of 9 and 9-diphenyl fluorene-2-IRU way acids instead of using 4.76g of 9 and 9- 
dimethyl fluorene-2-IRU way acids. [0120] 

Example 26 of manufacture Manufacture of the compound of the instantiation compound number D-12 
The heating reflux of the 3.64g [ of 7-(2'-naphthyl)-9 and 9-dimethyl fluorene-2-IRU way acids ], 6-(9', 9 '- 
dimethyl fluorene -2'-IRU)-2-BUROMO naphthalene 3.99g, 2.12g [ of sodium carbonates ], and tetrakis 
(triphenylphosphine) palladium 0.35g was carried out in toluene (100ml) and water (50ml) for 5 hours. After 
distilling toluene out of a reaction mixture, the depositing solid-state was filtered. This solid-state was processed 
with the silica gel column chromatography (eluate: toluene). After distilling off toluene under reduced pressure, 
residue was recrystallized from the mixed solvent of toluene and an acetone, and 4.94g of compounds of the 
instantiation compound D-12 was obtained as a yellow crystal. 
[0121] 

Example 27 of manufacture Manufacture of the compound of the instantiation compound number D-16 

In the example 24 of manufacture, instead of using 3.64g of 7-(2'-naphthyl)-9 and 9-dimethyl fluorene-2-IRU 

way acids 4.38g of 7-(l'-pyrenyl)-9 and 9-dimethyl fluorene-2-IRU way acids is used. Except having used 8-(9', 

9 '- dimethyl fluorene -2'-IRU)-2-BUROMO pyrene 4.73g instead of using 6-(9', 9 '- dimethyl fluorene -2'- 

IRU)-2-BUROMO naphthalene 3.99g According to the approach indicated for the example 24 of manufacture, 

5.99g of compounds of the instantiation compound number D-16 was obtained as a crystal of light yellow. 

[0122] 

Example 28 of manufacture Manufacture of the compound of the instantiation compound number D-22 

In the example 24 of manufacture Except having used 6-(N and N-diphenyl-7'-amino - 9', 9 '- dimethyl fluorene 

-2'-IRU)-2-BUROMO naphthalene 5.67g instead of using 6-(9', 9 *- dimethyl fluorene -2'-IRU)-2-BUROMO 

naphthalene 3.99g According to the approach indicated for the example 24 of manufacture, 6.32g of compounds 

of the instantiation compound number D-22 was obtained as a crystal of light yellow. 

[0123] 

Example 29 of manufacture Manufacture of the compound of the instantiation compound number D-26 

In the example 24 of manufacture, instead of using 3.64g of 7-(2'-naphthyl)-9 and 9-dimethyl fluorene-2-IRU 

way acids 4.88g of 7-(l'-naphthyl)-9 and 9-diphenyl fluorene-2-IRU way acids is used. Except having used 4- 

(9', 9 '- diphenyl fluorene -2'-IRU)-l-BUROMO naphthalene 5.23g instead of using 6-(9', 9 dimethyl fluorene 

-2'-IRU)-2-BUROMO naphthalene 3.99g According to the approach indicated for the example 24 of 

manufacture, 7.12g of compounds of the instantiation compound number D-26 was obtained as a crystal of light 

yellow. 

[0124] 

Example 30 of manufacture Manufacture of the compound of the instantiation compound number E-l 

The heating reflux of the 4-(9', 9 '- dimethyl fluorene -2'-IRU) naphthalene- 1-IRU way acidsg [ 7.29 ] and 2, 7- 

diiodo -9, and 9-dimethyl fluorene 4.46g, 4.24g [ of sodium carbonates ], and tetrakis (triphenylphosphine) 
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palladium 0.70g was carried out in toluene (100ml) and water (50ml) for 5 hours. After distilling toluene out of 
a reaction mixture, the depositing solid-state was filtered. This solid-state was processed with the silica gel 
column chromatography (eluate: toluene). After distilling off toluene under reduced pressure, residue was 
recrystallized from the mixed solvent of toluene and an acetone, and 6.3 lg of compounds of the instantiation 
compound E -1 was obtained as a yellow crystal. 
[0125] 

Example 31 of manufacture Manufacture of the compound of the instantiation compound number E-12 

In the example 28 of manufacture, instead of using 7.29g of 4-(9', 9 '- dimethyl fluorene -2-IRU) naphthalene- 

1-IRU way acids 7.85g of 6-(9', 9 '- diethyl fluorene -2'-IRU) naphthalene-2-IRU way acids is used. Except 

having used 2, 7-diiodo -9, and 9-diethyl fluorene 4.74g instead of using 2, 7-diiodo -9, and 9-dimethyl fluorene 

4.46g According to the approach indicated for the example 28 of manufacture, 7.03g of compounds of the 

instantiation compound number E-12 was obtained as a crystal of light yellow. 

[0126] 

Example 32 of manufacture Manufacture of the compound of the instantiation compound number E-16 

In the example 28 of manufacture, instead of using 7.29g of 4-(9', 9 '- dimethyl fluorene -2-IRU) naphthalene- 

1-IRU way acids Except having used 1 1.63g of 4-[N-phenyl-N-(l"-naphthyl)-7'-amino-9' and 9 '- dimethyl 

fluorene -2'-IRU] naphthalene- 1-IRU way acids According to the approach indicated for the example 28 of 

manufacture, 10.13g of compounds of the instantiation compound number E-16 was obtained as a crystal of 

light yellow. 

[0127] 

Example 33 of manufacture Manufacture of the compound of the instantiation compound number E-22 

In the example 28 of manufacture, instead of using 7.29g of 4-(9', 9 '- dimethyl fluorene -2'-IRU) naphthalene- 

1-IRU way acids Except having used 9.77g of 6-(9', 9 '- diphenyl fluorene -2'-IRU) naphthalene-2-IRU way 

acids, 8.09g of compounds of the instantiation compound number E-22 was obtained as a crystal of light yellow 

according to the approach indicated for the example 28 of manufacture. 

[0128] 

Example 1 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, 4 and 4' bis[ - ] [N-phenyl-N-(3"-methylphenyl) amino] biphenyl was 
vapor-deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and it considered as the hole-injection 
transporting bed. 

Subsequently, on it, from a different source of vacuum evaporationo, vapor codeposition (weight ratio 100:0.5) 
of the compound of bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum and the instantiation compound 
number A-6 was carried out to the thickness of 50nm by evaporation rate 0.2 nm/sec, and it was made into the 
luminous layer. 

Next, tris (8-quinolate) aluminum was vapor-deposited in thickness of 50nm by evaporation rate 0.2 nm/sec, 
and was made into the electron injection transporting bed. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 54 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2420 cd/m2 was checked. 
[0129] 

Examples 2-33 

In an example 1 , instead of using the compound of the instantiation compound A -6 on the occasion of 
formation of a luminous layer The compound (example 2) of the instantiation compound number A-7, the 
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compound of the instantiation compound number A-8 (example 3), The compound (example 4) of the 
instantiation compound number A- 10, the compound of the instantiation compound number A- 12 (example 5), 
The compound (example 6) of the instantiation compound number A-22, the compound of the instantiation 
compound number A-26 (example 7), The compound (example 8) of the instantiation compound number A-32, 
the compound of the instantiation compound number A-37 (example 9), The compound (example 10) of the 
instantiation compound number A-38, the compound of the instantiation compound number B-6 (example 1 1), 
The compound (example 12) of the instantiation compound number B-7, the compound of the instantiation 
compound number B-8 (example 13), The compound (example 14) of the instantiation compound number B-l 1, 
the compound of the instantiation compound number B-21 (example 15), The compound (example 16) of the 
instantiation compound number B-26, the compound of the instantiation compound number B-37 (example 17), 
The compound (example 18) of the instantiation compound number B-38, the compound of the instantiation 
compound number C-l (example 19), The compound (example 20) of the instantiation compound number C-5, 
the compound of the instantiation compound number C-6 (example 21), The compound (example 22) of the 
instantiation compound number C-10, the compound of the instantiation compound number C-l 1 (example 23), 
The compound (example 24) of the instantiation compound number C-l 6, the compound of the instantiation 
compound number C-26 (example 25), The compound (example 26) of the instantiation compound number D- 
12, the compound of the instantiation compound number D-16 (example 27), The compound (example 28) of 
the instantiation compound number D-22, the compound of the instantiation compound number D-26 (example 
29), The compound (example 30) of the instantiation compound number E-l, the compound of the instantiation 
compound number E-l 2 (example 31), Organic electroluminescence devices were produced by the approach of 
a publication in the example 1 except having used the compound (example 32) of the instantiation compound 
number E-l 6, and the compound (example 33) of the instantiation compound number E-22. When the direct 
current voltage of 12V was impressed to each component under the desiccation ambient atmosphere, 
luminescence of a blue - bluish green color was checked. Furthermore the property was investigated and the 
result was shown in the 1 st table. 
[0130] 

The example 1 of a comparison 

On the occasion of formation of a luminous layer, without using the compound of the instantiation compound 
number A-6, only using bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum, it vapor-deposited in 
thickness of 50nm, and organic electroluminescence devices were produced by the approach of a publication in 
the example 1 in the example 1 except having considered as the luminous layer. Blue luminescence was 
checked when the direct current voltage of 12V was impressed to this component under the desiccation ambient 
atmosphere. Furthermore the property was investigated and the result was shown in the 1st table. 
[0131] 

The example 2 of a comparison 

In the example 1, organic electroluminescence devices were produced by the approach of a publication in the 
example 1 except having used N-methyl-2-methoxy acridone instead of using the compound of the instantiation 
compound number A-6 on the occasion of formation of a luminous layer. Blue luminescence was checked when 
the direct current voltage of 12V was impressed to this component under the desiccation ambient atmosphere. 
Furthermore the property was investigated and the result was shown in the 1st table. 
[0132] 
[A table 1] 
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[0133] 
[A table 2] 
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[0134] 
Example 34 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, by evaporation rate 0.1 nm/sec, 4, 4', and a 4"-tris [N-(3"'- 
methylphenyl)-N-phenylamino] triphenylamine were vapor-deposited in thickness of 50nm, and were made into 
the first hole-injection transporting bed. 

Subsequently, vapor codeposition (weight ratio 100:5.0) of 4 and 4' bis[ - ] [N-phenyl-N-(l"-naphthyl) amino] 
biphenyl and the compound of the instantiation compound number A-6 was carried out to the thickness of 20nm 
by evaporation rate 0.2 nm/sec from a different source of vacuum evaporationo, and it considered as the 
luminous layer which served as the second hole-injection transporting bed. 

Subsequently, on it, tris (8-quinolate) aluminum was vapor-deposited in thickness of 50nm by evaporation rate 
0.2 nm/sec, and was made into the electron injection transporting bed. 
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Furthermore on it, it is 200nm at evaporation rate 0.2 nm/sec about magnesium and silver. Vapor codeposition 
(weight ratio 10:1) was carried out to thickness, it considered as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 15V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 62 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2620 cd/m2 was checked. 
[0135] 

Examples 35-66 

In an example 34, instead of using the compound of the instantiation compound A -6 on the occasion of 
formation of a luminous layer The compound (example 35) of the instantiation compound number A-7, the 
compound of the instantiation compound number A-8 (example 36), The compound (example 37) of the 
instantiation compound number A- 10, the compound of the instantiation compound number A- 12 (example 38), 
The compound (example 39) of the instantiation compound number A-22, the compound of the instantiation 
compound number A-26 (example 40), The compound (example 41) of the instantiation compound number A- 
32, the compound of the instantiation compound number A-37 (example 42), The compound (example 43) of 
the instantiation compound number A-38, the compound of the instantiation compound number B-6 (example 
44), The compound (example 45) of the instantiation compound number B-7, the compound of the instantiation 
compound number B-8 (example 46), The compound (example 47) of the instantiation compound number B-l 1, 
the compound of the instantiation compound number B-21 (example 48), The compound (example 49) of the 
instantiation compound number B-26, the compound of the instantiation compound number B-37 (example 50), 
The compound (example 51) of the instantiation compound number B-38, the compound of the instantiation 
compound number C-l (example 52), The compound (example 53) of the instantiation compound number C-5, 
the compound of the instantiation compound number C-6 (example 54), The compound (example 55) of the 
instantiation compound number C-10, the compound of the instantiation compound number C-l 1 (example 56), 
The compound (example 57) of the instantiation compound number C-l 6, the compound of the instantiation 
compound number C-26 (example 58), The compound (example 59) of the instantiation compound number D- 
12, the compound of the instantiation compound number D-16 (example 60), The compound (example 61) of 
the instantiation compound number D-22, the compound of the instantiation compound number D-26 (example 
62), The compound (example 63) of the instantiation compound number E-l, the compound of the instantiation 
compound number E-l 2 (example 64), Organic electroluminescence devices were produced by the approach of 
a publication in the example 34 except having used the compound (example 65) of the instantiation compound 
number E-l 6, and the compound (example 66) of the instantiation compound number E-22. When the direct 
current voltage of 1 5 V was impressed to each component under the desiccation ambient atmosphere, 
luminescence of a blue - bluish green color was checked. Furthermore the property was investigated and the 
result was shown in the 2nd table. 
[0136] 
[A table 3] 
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[0137] 
[A table 4] 
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[0138] 
Example 66 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, 4 and 4' bis[ - ] [N-phenyl-N-(3"-methylphenyl) amino] biphenyl was 
vapor-deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and it considered as the hole-injection 
transporting bed. 

Subsequently, on it, from a different source of vacuum evaporationo, vapor codeposition (weight ratio 100:1.0) 
of the compound of bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum and the instantiation compound 
number A-6 was carried out to the thickness of 50nm by evaporation rate 0.2 nm/sec, and it was made into the 
luminous layer. 

Next, tris (8-quinolate) aluminum was vapor-deposited in thickness of 50nm by evaporation rate 0.2 nm/sec, 
and was made into the electron injection transporting bed. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 55 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2440 cd/m2 was checked. 
[0139] 
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Example 67 

In an example 66, instead of using the compound of bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum 
and the instantiation compound A -6 on the occasion of formation of a luminous layer The compound of bis(2- 
methyl-8-quinolate) aluminum-mu-oxo-bis(2-methyl-8-quinolate) aluminum and the instantiation compound 
number B-6 is used. Organic electroluminescence devices were produced by the approach of a publication in 
the example 66 except having carried out vapor codeposition (weight ratio 100:2.0) to the thickness of 50nm, 
and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 55 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2350 cd/m2 was checked. 
[0140] 
Example 68 

In an example 66, instead of using the compound of bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum 
and the instantiation compound A -6 on the occasion of formation of a luminous layer The compound of bis(2- 
methyl-8-quinolate) (4-phenyl phenolate) aluminum and the instantiation compound number C-l is used. 
Organic electroluminescence devices were produced by the approach of a publication in the example 66 except 
having carried out vapor codeposition (weight ratio 100:1.0) to the thickness of 50nm, and having considered as 
the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 54 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2320 cd/m2 was checked. 
[0141] 
Example 69 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, 4 and 4' bis[ - ] [N-phenyl-N-(3"-methylphenyl) amino] biphenyl was 
vapor-deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and it considered as the hole-injection 
transporting bed. 

Subsequently, on it, from a different source of vacuum evaporationo, vapor codeposition (weight ratio 100:2.0) 
of the compound of bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum and the instantiation compound 
number A-8 was carried out to the thickness of 50nm by evaporation rate 0.2 nm/sec, and it was made into the 
luminous layer. 

Next, 1 and 3-bis[5'-(4"-tert-buthylphenyl)-r, 3', and 4 '- oxadiazole -2-IRU] benzene was vapor-deposited in 
thickness of 50nm by evaporation rate 0.2 nm/sec, and was made into the electron injection transporting bed. 
Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 54 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2320 cd/m2 was checked. 
[0142] 
Example 70 

In an example 69, instead of using the compound of bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum 
and the instantiation compound A -8 on the occasion of formation of a luminous layer Organic 
electroluminescence devices were produced by the approach of a publication in the example 69 except having 
carried out vapor codeposition (weight ratio 100:4.0) to the thickness of 50nm, and having considered as the 
luminous layer using the compound of tris (8-quinolate) aluminum and the instantiation compound number B-7. 
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When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 55 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2440 cd/m2 was checked. 
[0143] 
Example 71 

In an example 69, instead of using the compound of bis(2-methyl-8-quinolate) (4-phenyl phenolate) aluminum 
and the instantiation compound A -8 on the occasion of formation of a luminous layer The compound of bis(2- 
methyl-8-quinolate) aluminum-mu-oxo— bis(2-methyl-8-quinolate) aluminum and the instantiation compound 
number C-l 1 is used. Organic electroluminescence devices were produced by the approach of a publication in 
the example 69 except having carried out vapor codeposition (weight ratio 100:3.0) to the thickness of 50nm, 
and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 54 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2390 cd/m2 was checked. 
[0144] 
Example 72 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, 4 and 4' bis[ - ] [N-phenyl-N-(l"-naphthyl) amino] biphenyl was vapor- 
deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and it considered as the hole-injection 
transporting bed. 

Subsequently, on it, from a different source of vacuum evaporationo, vapor codeposition (weight ratio 100:5.0) 
of the compound of the instantiation compound number A-7 and the 1 and 4-bis[2'-(N, N-diphenyl-4"- 
aminophenyl) ethenyl] benzene was carried out to the thickness of 50nm by evaporation rate 0.2 nm/sec, and 
they were made into the luminous layer. 

Next, tris (8-quinolate) aluminum was vapor-deposited in thickness of 50nm by evaporation rate 0.2 nm/sec, 
and was made into the electron injection transporting bed. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 62 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3280 cd/m2 was checked. 
[0145] 
Example 73 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer Organic 
electroluminescence devices were produced by the approach of a publication in the example 72 except having 
carried out vapor codeposition (weight ratio 100:5.0) to the thickness of 50nm, and having considered as the 
luminous layer using the compound of the instantiation compound number A- 10, and 9 and a 10-bis(N and N- 
diphenyl-4'-aminophenyl) anthracene. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 64 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3380 cd/m2 was checked. 
[0146] 
Example 74 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
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compound of the instantiation compound number A-26 and 1 and 4-bis[2'-(N, N-diphenyl-4"-aminophenyl) 
ethenyl] benzene are used. Organic electroluminescence devices were produced by the approach of a 
publication in the example 72 except having carried out vapor codeposition (weight ratio 100:7.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 61 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3260 cd/m2 was checked. 
[0147] 
Example 75 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number A-38 and 4 and 4' bis[ - ] [2"-(N and N-diphenyl-4" 1 - 
aminophenyl) ethenyl] biphenyl are used. Organic electroluminescence devices were produced by the approach 
of a publication in the example 72 except having carried out vapor codeposition (weight ratio 100:10.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 62 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3440 cd/m2 was checked. 
[0148] 
Example 76 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer Organic 
electroluminescence devices were produced by the approach of a publication in the example 72 except having 
carried out vapor codeposition (weight ratio 100:8.0) to the thickness of 50nm, and having considered as the 
luminous layer using the compound of the instantiation compound number B-7, and 9 and a 1 0-bis(N and N- 
diphenyl-4'-aminophenyl) anthracene. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 63 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3470 cd/m2 was checked. 
[0149] 
Example 77 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number B-21 and 4 and 4' bis[ - ] [2"-(N and N-diphenyl-4'"- 
aminophenyl) ethenyl] biphenyl are used. Organic electroluminescence devices were produced by the approach 
of a publication in the example 72 except having carried out vapor codeposition (weight ratio 100:5.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 62 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3470 cd/m2 was checked. 
[0150] 
Example 78 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number B-38 and 4 and 4' bis[ - ] [2"-(N and N-diphenyl-4'"- 
aminophenyl) ethenyl] biphenyl are used. Organic electroluminescence devices were produced by the approach 
of a publication in the example 72 except having carried out vapor codeposition (weight ratio 100:10.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 61 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3260 cd/m2 was checked. 
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[0151] 
Example 79 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number C-5 and 4 and 4' bis[ - ] [2"-(N and N-diphenyl-4"'- 
aminophenyl) ethenyl] biphenyl are used. Organic electroluminescence devices were produced by the approach 
of a publication in the example 72 except having carried out vapor codeposition (weight ratio 100:7.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 65 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3680 cd/m2 was checked. 
[0152] 
Example 80 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer Organic 
electroluminescence devices were produced by the approach of a publication in the example 72 except having 
carried out vapor codeposition (weight ratio 100:8.0) to the thickness of 50nm, and having considered as the 
luminous layer using the compound of the instantiation compound number C-10, and 9 and a 10-bis(N and N- 
diphenyl-4'-aminophenyl) anthracene. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 65 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3370 cd/m2 was checked. 
[0153] 
Example 81 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer Organic 
electroluminescence devices were produced by the approach of a publication in the example 72 except having 
carried out vapor codeposition (weight ratio 100:5.0) to the thickness of 50nm, and having considered as the 
luminous layer using the compound of the instantiation compound number C-26, and 9 and a 10-bis(N and N- 
diphenyl-4'-aminophenyl) anthracene. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 60 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3290 cd/m2 was checked. 
[0154] 
Example 82 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number D-12 and 4 and 4' bis[ - ] [2"-(N and N-diphenyl-4'"- 
aminophenyl) ethenyl] biphenyl are used. Organic electroluminescence devices were produced by the approach 
of a publication in the example 72 except having carried out vapor codeposition (weight ratio 100:5.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 63 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3620 cd/m2 was checked. 
[0155] 
Example 83 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number D-26 and 1 and 4-bis[2'-(N, N-diphenyl-4"-aminophenyl) 
ethenyl] benzene are used. Organic electroluminescence devices were produced by the approach of a 
publication in the example 72 except having carried out vapor codeposition (weight ratio 100:7.0) to the 
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thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 65 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3750 cd/m2 was checked. 
[0156] 
Example 84 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number E-l and 4 and 4' bis[ - ] [2"-(N and N-diphenyl-4'"- 
aminophenyl) ethenyl] biphenyl are used. Organic electroluminescence devices were produced by the approach 
of a publication in the example 72 except having carried out vapor codeposition (weight ratio 100:3.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 64 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3680 cd/m2 was checked. 
[0157] 
Example 85 

In an example 72, instead of using the compound of the instantiation compound number A-7, and 1 and 4-bis 
[2'-(N, N-diphenyl-4"-aminophenyl) ethenyl] benzene on the occasion of formation of a luminous layer The 
compound of the instantiation compound number E-l 2 and 1 and 4-bis[2'-(N, N-diphenyl-4"-aminophenyl) 
ethenyl] benzene are used. Organic electroluminescence devices were produced by the approach of a 
publication in the example 72 except having carried out vapor codeposition (weight ratio 100: 10.0) to the 
thickness of 50nm, and having considered as the luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 64 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 3720 cd/m2 was checked. 
[0158] 
Example 86 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, 4 and 4' bis[ - ] [N-phenyl-N-(3"-methylphenyl) amino] biphenyl was 
vapor-deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and it considered as the hole-injection 
transporting bed. 

Subsequently, on it, the compound of the instantiation compound number A- 12 was vapor-deposited in 
thickness of 50nm by evaporation rate 0.2 nm/sec, and was made into the luminous layer. 
Next, tris (8-quinolate) aluminum was vapor-deposited in thickness of 50nm by evaporation rate 0.2 nm/sec, 
and was made into the electron injection transporting bed. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 58 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2740 cd/m2 was checked. 
[0159] 
Example 87 

In the example 86, organic electroluminescence devices were produced by the approach of a publication in the 
example 86 except having used the compound of the instantiation compound number B-8 instead of using the 
compound of the instantiation compound A -12 on the occasion of formation of a luminous layer. 
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When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 58 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2860 cd/m2 was checked. 
[0160] 
Example 88 

In the example 86, organic electroluminescence devices were produced by the approach of a publication in the 

example 86 except having used the compound of the instantiation compound number C-26 instead of using the 

compound of the instantiation compound A -12 on the occasion of formation of a luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 

under the desiccation ambient atmosphere, the current of 55 mA/cm2 flowed. Luminescence of the bluish green 

color of brightness 2480 cd/m2 was checked. 

[0161] 

Example 89 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, 4 and 4' bis[ - ] [N-phenyl-N-(3"-methylphenyl) amino] biphenyl was 
vapor-deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and it considered as the hole-injection 
transporting bed. 

Subsequently, on it, the compound of the instantiation compound number A-8 was vapor-deposited in thickness 
of 50nm by evaporation rate 0.2 nm/sec, and was made into the luminous layer. 

Subsequently, on it, 1 and 3-bis[5'-(4"-tert-buthylphenyl)-r, 3', and 4 '- oxadiazole -2'-IRU] benzene was vapor- 
deposited in thickness of 50nm by evaporation rate 0.2 nm/sec, and was made into the electron injection 
transporting bed. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 14V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 44 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 1820 cd/m2 was checked. 
[0162] 
Example 90 

In the example 89, organic electroluminescence devices were produced by the approach of a publication in the 

example 89 except having used the compound of the instantiation compound number B-8 instead of using the 

compound of the instantiation compound A -8 on the occasion of formation of a luminous layer. 

When the direct current voltage of 14V was impressed to the produced organic electroluminescence devices 

under the desiccation ambient atmosphere, the current of 45 rnA/cm2 flowed. Luminescence of the bluish green 

color of brightness 1840 cd/m2 was checked. 

[0163] 

Example 91 

In the example 89, organic electroluminescence devices were produced by the approach of a publication in the 

example 89 except having used the compound of the instantiation compound number C-6 instead of using the 

compound of the instantiation compound A -8 on the occasion of formation of a luminous layer. 

When the direct current voltage of 14V was impressed to the produced organic electroluminescence devices 

under the desiccation ambient atmosphere, the current of 61 mA/cm2 flowed. Luminescence of the bluish green 

color of brightness 1470 cd7m2 was checked. 

[0164] 

Example 92 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
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cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, 4 and 4' bis[ - ] [N-phenyl-N-(3"-methylphenyl) amino] biphenyl was 
vapor-deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and it considered as the hole-injection 
transporting bed. 

Subsequently, vapor codeposition (weight ratio 100:1.0) of the compound of tris (8-quinolate) aluminum and 
the instantiation compound number A-26 was carried out to the thickness of 50nm by evaporation rate 0.2 
nm/sec from a different source of vacuum evaporationo on it, and it considered as the luminous layer which 
served as the electron transport layer. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 55 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2320 cd/m2 was checked. 
[0165] 
Example 93 

In the example 92, organic electroluminescence devices were produced by the approach of a publication in the 
example 92 except having used the compound of tris (8-quinolate) aluminum and the instantiation compound 
number B-37, having carried out vapor codeposition (weight ratio 100:1.0) to the thickness of 50nm, and having 
considered as the luminous layer instead of using the compound of tris (8-quinolate) aluminum and the 
instantiation compound A -26 on the occasion of formation of a luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 54 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2340 cd/m2 was checked. 
[0166] 
Example 94 

In an example 92, instead of using the compound of tris (8-quinolate) aluminum and the instantiation compound 
A -26 on the occasion of formation of a luminous layer The compound of bis(2-methyl-8-quinolate) aluminum- 
mu-oxo~bis(2-methyl-8-quinolate) aluminum and the instantiation compound number C-10 is used. Organic 
electroluminescence devices were produced by the approach of a publication in the example 92 except having 
carried out vapor codeposition (weight ratio 100:2.0) to the thickness of 50nm, and having considered as the 
luminous layer. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 53 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 2350 cd/m2 was checked. 
[0167] 
Example 95 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. After drying the substrate using nitrogen 
gas, carrying out UV / ozone washing further and fixing to the substrate electrode holder of vacuum 
evaporationo equipment, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
First, on the ITO transparent electrode, the compound of the instantiation compound number A-7 was vapor- 
deposited in thickness of 55nm by evaporation rate 0.2 nm/sec, and it considered as the luminous layer. 
Subsequently, on it, 1 and 3-bis[5'-(4"-tert-buthylphenyl)-l', 3', and 4 '- oxadiazole -2'-IRU] benzene was vapor- 
deposited in thickness of 75nm by evaporation rate 0.2 nm/sec, and was made into the electron injection 
transporting bed. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
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devices were produced. In addition, vacuum evaporationo was carried out, with the reduced pressure condition 
of a vacuum evaporationo tub maintained. 

When the direct current voltage of 14V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 60 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 1500 cd/m2 was checked. 
[0168] 
Example 96 

In the example 95, organic electroluminescence devices were produced by the approach of a publication in the 

example 95 except having used the compound of the instantiation compound number B-6 instead of using the 

compound of the instantiation compound A -7 on the occasion of formation of a luminous layer. 

When the direct current voltage of 14V was impressed to the produced organic electroluminescence devices 

under the desiccation ambient atmosphere, the current of 58 mA/cm2 flowed. Luminescence of the bluish green 

color of brightness 1470 cd/m2 was checked. 

[0169] 

Example 97 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. The substrate was dried using nitrogen 
gas and UV / ozone washing was carried out further. 

On an ITO transparent electrode, next, poly-N-vinylcarbazole (weight average molecular weight 150000), The 
compound of the instantiation compound number A-26, a coumarin 6 "a [3-(2'-benzothiazolyl)-7-diethylamino 
coumarin]" (green luminescence component), And DCM-l["4-(dicyanomethylene)-2-methyl-6-(4'- 
dimethylaminostyryl)-4H-pyran" (orange luminescence component)] The 400nm luminous layer was formed 
with the dip coating method using 3% of the weight of the dichloroethane solution contained at a rate of the 
weight ratio 100:5:3:2, respectively. 

Next, after fixing to the substrate electrode holder of vacuum evaporationo equipment the glass substrate which 
has this luminous layer, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
furthermore, a luminous layer top -- 3-(4'-tert-buthylphenyl)-4-phenyl-5-(4"-phenyl phenyl)- after vapor- 
depositing 1, 2, and 4-triazole in thickness of 20nm by evaporation rate 0.2 nm/sec, further, on it, tris (8- 
quinolate) aluminum was vapor-deposited in thickness of 30nm by evaporation rate 0.2 nm/sec, and was made 
into the electron injection transporting bed. 

Furthermore, on it, vapor codeposition (weight ratio 10:1) of magnesium and the silver was carried out to the 
thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic electroluminescence 
devices were produced. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 72 mA/cm2 flowed. White luminescence of brightness 
1360 cd/m2 was checked. 
[0170] 
Example 98 

In the example 97, organic electroluminescence devices were produced by the approach of a publication in the 
example 97 except having used the compound of the instantiation compound number B-26 instead of using the 
compound of the instantiation compound number A-26. 

When the direct current voltage of 12V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 74 mA/cm2 flowed. White luminescence of brightness 
1430 cd/m2 was checked. 
[0171] 
Example 99 

The glass substrate which has an ITO transparent electrode (anode plate) with a thickness of 200nm was 
cleaned ultrasonically using neutral detergent, an acetone, and ethanol. The substrate was dried using nitrogen 
gas and UV / ozone washing was carried out further. 

Next, the 300nm luminous layer was formed with the dip coating method on the ITO transparent electrode 
using 3% of the weight of the dichloroethane solution which contains the compound of poly-N-vinylcarbazole 
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(weight average molecular weight 150000), 1, and 3-bis[5'-(4"-tert-buthylphenyl)-r, 3', and 4 '- oxadiazole -2'- 
IRU] benzene and the instantiation compound number A-38 at a rate of the weight ratio 100:30:3, respectively. 
Next, after fixing to the substrate electrode holder of vacuum evaporationo equipment the glass substrate which 
has this luminous layer, the vacuum evaporationo tub was decompressed to 4x10 to 4 Pa. 
Furthermore, on the luminous layer, vapor codeposition (weight ratio 10:1) of magnesium and the silver was 
carried out to the thickness of 200nm by evaporation rate 0.2 nm/sec, they were used as cathode, and organic 
electroluminescence devices were produced. 

When the direct current voltage of 1 5V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 65 mA/cm2 flowed. Luminescence of the bluish green 
color of brightness 1560 cd/m2 was checked. 



In the example 99, organic electroluminescence devices were produced by the approach of a publication in the 
example 99 except having used the compound of the instantiation compound number C-l 1 instead of using the 
compound of the instantiation compound number A-38 on the occasion of formation of a luminous layer. 
When the direct current voltage of 15V was impressed to the produced organic electroluminescence devices 
under the desiccation ambient atmosphere, the current of 63 mA/cm2 flowed. Blue luminescence of brightness 
1490 cd/m2 was checked. 



[0172] 

Example 100 



[0173] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is outline structural drawing of an example of organic electroluminescence devices. 
[Drawing 2] It is outline structural drawing of an example of organic electroluminescence devices. 
[Drawing 3] It is outline structural drawing of an example of organic electroluminescence devices. 
[Drawing 4] It is outline structural drawing of an example of organic electroluminescence devices. 
[Drawing 5] It is outline structural drawing of an example of organic electroluminescence devices. 
[Drawing 6 ] It is outline structural drawing of an example of organic electroluminescence devices. 
[ Drawi ng 7] It is outline structural drawing of an example of organic electroluminescence devices. 
[Drawing 8] It is outline structural drawing of an example of organic electroluminescence devices. 
[Description of Notations] 

1 : Substrate 

2 : Anode Plate 

3 : Hole-Injection Transporting Bed 

4 : Luminous Layer 

4': Luminous layer (layer which mixed the luminescence component and the hole-injection transport 
component) 

4": Luminous layer (layer which mixed the luminescence component and the electron injection transport 
component) 

4"': Luminous layer (layer which mixed the luminescence component, the hole-injection transport component, 
and the electron injection transport component) 

5 : Electron Injection Transporting Bed 

6 : Cathode 

7 : Power Source 
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DRAWINGS 



[Drawing 1] 
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{Drawing ^] 




[Translation done.] 
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k 2^ i ?*)za*jjue«f<!>]*ft;ik*fl;&tt. 

[ IS % JS 5 3 

F, , F 8 flJ:&Fa»7^3rU>-Z. 7 - V 4 A. & ~t ft 2 a * * 4 IE W. <D ft ft 7k * ft 
[ a * JS 6 3 

j*J:»n#0?fty. I # 1 ■? ft 'J , k+m#2-**>Ztt*ffi3§Ett0&ft7K*fta» 

c a * « 7 1 

F 2 # 7 k ti U y - 2. 7 - s />nU$-?ftZ»*JS6!E«<?>jKft?K*ft£». 
[ ffi * JS 8 3 

j+l+n#2?ft<J, k #1 ? ft . m#0?ftZas^BSlE«<9&ft7K*ftG». 
C a « JS ? 3 

F , , F z fiJ;^F 3 tf7JU^-2. 7-V^^S?J>?a*JR8!E«©JS!ft3!K*ft 

[ a js 1 o3 
ti*ai u 

F 2 # 7 h * 1/ 7 - 2, 7 - 7 1 <OI/ ft "? ft 2 a * JS 1 0 12 *$! <9 i£ ft ?K £ ft £ 333 . 

[ a * js 1 23 

-»3 (2) 41 2 jxft7K£ftft®. 

[ft 1 3 




(2) 



SS&ftttU, R 9 , 3VJ;frR? ? f* ft Y ft 8l £ IC . ?K * ft J- . E * * fe tt 1 1 » 9 



(3) 
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* u , x 2 , ~ x 2 6 fs^tiT^fflsiic. ?x*js^-. a □ y y m 3- . 1 is , ?> $ £ a & 

. A 2 , 3V £ A 2 2»77M,UU R 2 , , R 2 z fiJ;^X ? , ~ X 2 8 K 

» a ^ s as a s ft Jk xj> 7 h t u z ^s?tt* i) . ) 

[ ffi * ffi 1 3 ] 

- » ^ (3) ?*7nz*fc 
Hb 2 ] 




(St. A 3 1 ttt**fcttlf «0^ffl0«fc*a5S^fi8!ia£t*U . R 3 , ~R 3 
y-**ft3l»ttt«*fctt»l*<D77A*^*t*U. X 3 o i ~ X 3 , 4 IS ^ ft Y 

*i a £ c . * * « * . a □ ir > s ^ , in. *«*^tt3i«;<?>7;i,t^s. is, * « * 

*.tt»tt®7A/D + 5/S, f«ISfett*E»©7$;S> l«tfett*I»«7y-** 20 
, Ml)ttI«*fett*S*<P77^*;b*t*t. fflU. A 3 , R7>h7C>Va 
t?R«<, R 3 , ~R 3 4 ft<£&<X 3 o 1 ~X 3 , 4 ttjffift£JS5S/S§MS<fr<£fr7 

[ If 5K JB 1 4 ] 

- » (4) -?3fc?-*lZ»Mb3K*teatt. 
[ft 3 3 




CSC+. A 4 i ttffi&££t*lt&<9-li<J>«r£f 5S5$75§&£S t £ U . R 4 i » J: Z* 
R 4 2tt i ttl A ftl»itC. 2K * J8 * , I»tfettli*<!»7*t**. 
^y-JUSifcZllttEfcfffcttfcefc^^ + ^StfcU. X 4 , ~ X 4 i ft ^ ft Y 

*tt«tt©7A,3*5/*. S^*fef**l«l©7$/S, i*tfett*IjfKJ7'J-** 
. *ill)ttl**fett*t»fl)77^*^*t*t. fflU. A 4 , B7>t-HS?tta 
<> R 4 , . R 4 2 fr<fc^X 4 , ~ X 4 7 tt*G*»5SBB*«*»«»;Z*7*tfUz;Hfc 40 
?tt « U . ) 

[ a * ffi i 5 ] 

as 3 55 7 * u >st, 7x/>hi/>si> 7*i7>T>i, ci/>i. 

5 ycvstfeR^ij l/>«J: , ;3BBrii?u^**i#fl>ai"?*'Xil**1 ~ 1 4 © l) ?*ft # 
C a * JS 1 6 ] 
[IXAl 7 ] 



(4) 
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[ a * m 1 8 ] 

[ a 5K JM 1 9 ] 

ts*-r^c^t!»ii^-ria>KJii 7 * feu 1 siet&^M^fg*^. 
[ n * ia 2 0 1 

asK^ieieiK^sfisufSEJt^^fflSiwts^tzStf. r ^ ic . 1- y 7 y - ^ 7 $ > 
c a * js 2 1 3 

at * js 1 eiettgfcKBitsfcifca^fflaHtsfctzfiff. ? mc . znt>M»t 

S2l*ZC*t»«[**-ZSi*JBl 7 t tt 1 8§EfKo>£^^Sgft&3-. 
[ st * JS 2 2 ] 

? mc . zjLaAMH3Ht*tia5KJai7~2ioii^*L#ca«<D 

[ a « ji 2 3 ] 

ease, nc, «*aAit8*t**zn**i 7~z 2<&>ur<i#ciE*<i> 

t 0 0 0 1 ] 

1 0 0 0 2 ] 

« ffi C « 'J , fEftttftCSHSttJWtffl I) (Stll/nD*$?yC 
>X*^ : SiELt^) tAP P I . ? ky s. Lett.. ? 1 

3 (1 9 8 7) 3 . SM^f&ft^tt. **«*t**Hfca*ta*'*Kt, Hffii * 
J8ttiac«tfrftfc»)£tfcb, iSSffilC*^3VJ;&fiJL ( * - A, ) 1 3i A b 7 . B & & 

rtt^cvic^'JUjfi^ dtn>) t £ a * tt . coE&s^tfffc&tziRci&iHrti 

Iff-?, 5E*Sf°r«? Ji'J . *fe9*tt*«ftd*®3iat38R t 1 C V CJ: M ©6 
*6, Sfi, 16) 0 56** °T&-?fc Z . ? 5»fttSt 2 

it * <9 ?£ * & 3- . £/Tv*3-¥-\0SJB#M?tl7l)3. bn5#^, -» 

[ 0 0 0 3 3 

fgat^jg t ® ± * tt i n m * 1 1 , fg^i^UT. « a. i* . k u x (8-*yj/7-F 

) 7*5Z l )it*7Htd». 9 Y U > * * # . C7>SS«fttir7Hb6»(h"-A 
>K) ^UTfflU^t^m^»3t*^7ySSttlTUl [J. APPI. PUS. . 6_ 
5_. 361 0 (1 989) 3 . * , 5g3fcl0tt*f*U-7, 7> h 5C>M#tBllfe 
fcffleflSEfcfc^tfa&tft-ZUZ (ftMT 8 - 1 2 6 0 0 ffil. 1-1 1 1 

4 5 8 §&S) . 5E*jg<?)irXHbd»^UT. 7>S : 7i2>S§*5fttffll];fe#^ 
l^f^t^»S^?*l7Ul (HIT 1 0-8683Z*&«. H1T 1 0-2941 
7 9 * & « ) . 

[ 0 0 0 4 3 



(5) 
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C 0 0 0 5 ] 

( 1 ) *ft^W5«!5Baa^7^*U>31#««ISftU7l)I*ft3K*ftd» ( <B L . ft 10 

( 2 ) 7^*U>3l3tff?ffiJH*<Ptt«?ISftl/Tl)3 1 Jl C IE « (!) ]* ft * * ft ft » > 

(3) -S3 (1 ) -?*?*lZKft2k*fta». 

X, - ( F 1 ) J- (A, ) k - (F 2 ) I - C A z ) m - (F 3 ) n - X 2 
( 1 ) 

(SCt. A, ft£UA z » ^HYliailC . S&££tt*f «<?) -fi<9lfft# 3H3^1^ 
J$ S t £ U , F, , F 2 SJ;6fF 3 tttHftlttSLC. I»*fett*Ill«)7**l')'y 
-flUt^b, X, ^^^Xatt^tlTtL^HlC. ?K & JS 3- > A □ 7* > M * . V A . # $ 

tfett«tt©7At**, ia. fett»tt<?>7 jm + 5/S. afc* *s&<?>7 

b , j , m3?J;&nS0tfcB;lt$l, kfr<fc&flttl£;fet3;2t&b> k Z~?fr 1 

£^«U<5?ifnT£J;ll. •(flb. A, Si5<A ! 8;7>l-7<!> ! /'fli'?B;S<, 
X, 35fJ:&fX z tt7>}>y;Hfc-?ISSl). ) 

(4) k»1?Ji? 8JScEI!(!)«<k3kHbft». 

C 6 > F i . Fi *J:»Fj 1C7 - E. 7- 5 7>f^X?&I4JSlC!e«!<?>)3tft7K 

* ft ft » , 

(6) jjy«fcz#mtfO-?J>';. I * 1 ~* 9) «; . k+m#2?&3 3Jlcief£<>>jKft7K£ft 
6». 

(7) F t »7**l/>-E. 7-3M;Hfc7*>ZB*CE*<l>aHt 30 

(8) j + I + ntf £?ft';. k # i -? a . m # o ? ft 3 3 Jl ic le © & ft ?K £ ft ft 

(?) F, . F 2 »J:&Fj*7^*U>-2. 7 - =7 4^ ft ? & 3 8 Jl IU IE IK <9 & ft ?K 

* ft ft % . 

(10) j. MS^&n^O^Ji'i, kfi«fce#l#i?to3 3JBciett<?>£ft3k*ftatt 

(1 1) F z »7l^l/>-2, 7- 5 /US?Ji? 1 OUlU & ft ?K£ ft ftii* 

[ 0 0 0 6 1 

(1 z) -S3 (2) -**r*iz&ft?K*ftft». 

[ ft 4 ] 40 



(3t, A 2 ! ft£^A 2 z fiirttYJlffiSLC, E* * £12 -fi </>3Sft£iS375 

7 A, * ^ S . E**fcttfcE*®7y-/Pl^Zl)ttS**fctt»E*<977;U*A«St 50 




(2) 



(6) 
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$b, X z , ~ X 2 g tt'tftYft&JlIC, ?K £ H 3- . A □ T > if 3- , IM, # & * li S5 
tt<57)H=iH, 1 ft , »«*fett«tt<?)7*D + V*, l«^.R*l«<975;t, 

[ 0 0 0 7 1 

(1 3) - » 3 (3) ?*rtl^K<b**<bd». 
[ft 5 1 




4 tt J t4l J f^aHC, * * 15 3- . S«*J£B*i*fi)7JltJH. S«l£kl3;»l»i07 
y-*»*JllttI«*feB:*t*<?75Jlt**t*l;. X 3 o 1 ~X 3 , 4 tt^ttlY 

ft & £ ic , ?K & H 3- - A □ ir y W 3- , 11, ***^tt««;<?)7^*^S. in, * « * 

£ tt iS » <Z> 7 ;m * =y S , i«Jitt*ilS'!)75/t, l«Sfett*Ift<57 l J-iH 20 

. Jinitti«*fe»*i»<?7 7^i=iHt$t. fiu. a 3 , xz? y v ^ vyv a h 

R 3 1 ~R 3 4 # £^X 3 o , ~X 3 , 4 &M&$1&%l3WM%L&fi£Zs7 
iUH^S?R8tl. ) 
[ 0 0 0 8 ] 

(1 4) - # S (4) ?«rtT.lSft2K*fte?». 
[ft 6 ] 




30 



R 42 « i tftYftlBl£lC, 7K * JS ^ . IftSfettRBft^J^*^*. 
fi)7U-iHJ)IllttIi*fettIiit977/^iHtSl- X 4 i ~ X 4 7 tt ft ? 

ft a it c, AD!r>Ji^, in, ^^tfeii««;<i)7^t*s, mm. 

*.tt«ltt©7^ S«**.tt*l»<975/S, l**fett*l»fl>7y-Jlt 

. *)3l)ttS**fett*I*<?)7 ! 5;U + ;i,Stlit. ffl U . A 4 i B7>MHS?ttS 
<, R 4 , , R 4 z 3iJ;&X4 1 ~X 4 7 ttafft*3aa»B»«*ftJ;C7A.*UZ^* 40 
■?« ft I) . ) 
[ 0 0 0 9 ] 

(i5)ffi^fS^75§Si5^/7'?u>JS, 7inh^s, 7;^ : 7>x>js, e 
u > as , 7ue>JS*fes / \ui/>JS £ fc , ;SKftiurft^<i)iS"?J)ia^JMi~i 49 

(1 6) 1-1 5 JSOUrftflClEttOfca******^**!!*. 

(1 7) - « © * tt IB C . 1 6ffiClE*!<?>*«mJI^***ffl*mt'>tt<*6-&a5 

(1 8) 1 6JltClEK0*M^?£*£}ffltmt3#?2J§tf. 38*1 ? ft 2 1 7 *C 

EU!Q)*am^ff 50 



(7) 
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(1 9) 1 6*CSBtt<P*««*«**3-ffl*mt3*t* Jiff, nc, fg*ft£«:£ 

( z o ) i6JBc§Ett0£««#«ft*3-B*rints*i?-zfi#, r «s c, n/7y-A 

7$>lf ftt§SfIC^t5IS!^tI 1 7 £ £ IS 1 8JSCS«<?*ilff«**^, 
(21) IBJSClEt^SM^fgTtfc^ffltt^tStrzSff, HC, 7f*^>« 

(2 2) -tt<?>«ttlil C . ? mc, jEJlftAttiSl t * t Z 1 7 ~ Z 1 JS<9 U f tlttCfe 

« © * m m n % % % * , 

(23) -99lffilC, nc, l?aA»Kit*t?l 7 ~ 2 2 ffioU) <f* tl #ICtE 
[001 0 ] 

WT, *fgBBiclUT, K SB C Si ffl t 3 . 

*5&flHtt. *fc*JS3»SS«* 7 W U >«ff!«»ao 7 l> Z KttJKSHtdfc (fflb 
. Ift^^SSlSStt? > H 7 -G 7 135 ~? R £ li ) cltl. 

*fS«ficff#i«6*iaa5!sa3av7;i/^u>jaffise6U7iJig^3K*<tft»( 

fflb, Stft^SS^^SSSRlSJ 7 h 7 t2 7E5?ft 5 l) ) (JUT. * £ B§ C * Z ft ft » A V 
H IE t Z ) tt . ieftt§tt®f tt« < , <tt, *^!Z 0 0 0J)lTOlt6»? 

ft U , & M » * b < I* , **!1 000JHT® 

C0011] 20 
*f6«C*?ttG»Att. » * U < tt . 7^*U>Jlff?fflJ!«.JK?)ffll?7>h7C>« 

j^ftaiitasjsa^sfijscaab-ziiz ^j»n<a;, -»jc ( i ) 

X, - (F, ) J - ( A , ) k - ( F z ) l-(A 2 )m-(F 3 )n-X 2 
( 1 ) 

(5tt, A, ft£VA z tt^tlYftSiC, i»*fctt*S*<9 -fli<?>«a*ISiC»l« 
a S t * U . F i . Fzi&.fc&Fatt^ftYtia&C. i*tfeR*I»07* # 1/ 7 7 1 
UltSU, X, SJ;^X 2 U^ftYaffilli:, 7K £ 15 3- > a □ 7- 7 s * , in, * « 

§ ; s . i**fett*ii!K57y-Ai, *>iutta«**H:*i«i577*tJitts 30 

b . J,mfi<fc?>nti0£;felS1t£b, kfij;5<lttl£;fett2t£b> k ff 2 ^*ft 3 
* 3 s A , |n|±«|Bl-?e^«Ze<5"?J)^TtJ;<, lff2-?ftI^?=F z |5!±tt|S]--? 
^SUii)?Jn7UU. (fib, A, 3Vd;^A 2 (3:77S : 7i27 7 , -f;i/S-?tt5!<> 
X, 3y<fcC#X 2 tt77h'j;i/S-?tt«l]. ) 
[001 2 ] 

- » 3 (1 ) -?*?*l3ftfc»CJirl}-7. X, ft .£ X 2 R^H^JlftSlC, 7K 1?? /S ^ , 
ADy>|*. QR. ***fettSltt<57A. + A,*, BM, * # £ fc I* JS tt 9 7 A, □ * V 

*i«c)77l^)Htlt. fib, x , ?/J;yx z tt7>h l JlH?ttai). 

a . 7 ') - ji> s v tt , 7izjh, ^7f^at«v k <p**3aa*»»*. 7 y ^ * . fx 40 

(1 ) X, 3r^^X z c)7S/itt, 

*b7H7U<, S*& 1 ~ Z 0 ©7^ + ^S, R*S3~E6(57y-JH, ft I I) 
KK*IX4~2 0Ci)7 : 7;i, + ;iS5yci)g^S?Si^ftZl)tt7-S«T+l7U7£J;t) 
. X, ft J: X 2 D7§/S*7itt;H. 7 U - iUJi I I) a 7 7 JH= ? 

£ £ , - » ^ (1 ) -f*^tl?^6»c3iriJT, X, 3iJ;&X z 97 U - JlSiU i&7 7 
^t^*tti**t*b7U7tJ;<, A □ 7* 7 il ^ , 1 ~ 2 0 , 



(8) 
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&4~24®gg£££lg£. gc*S3~2507'J-l£. j£ * & 5 ~ 1 6 <D 7 7 It 
[00131 

X, <fc X 2 , » £ b < , ?K £ 3- > A □ 7" > H 3- , S*S1~Z0<?1», # $ 
*fettSStt<97**A,S, jse*8U~20<S>Ba. *«*fettSStt®7^D*5/S. * t 

«97§yl, sfH ~zo<i)f yi«7§yt. R*K2~40<i) : /i»7syt > 

5*3S&4~24Q>£S£&£BS£ > S*B6~2 50ffi&££&*S»©K*J$a;73§£l 
£. 3 ~ 2 5 Qftl £ fett *S»o>S*B5S;7le^S . J) I II 5 ~ 2 0 <9 

ffi»££tt*E«ti)7^*^ J; M ft £ U < tt . A & if 3-, A □ T > * , m 

* R 1 ~ 1 0<5il. »«*fettia;i!)7A*JH. R*H1 ~1 0<5llS> * £ 

7 1 *i*975/t, >x£Rl~1 6 7 t&7:s /£. &£&2 

~28r/li7§/S, k££4~209S£££*]S£ > r*K6~1 2 9 E & £ £ 

&3lltt)s:3£&7~1 2<5l«**.f3:*l«|ci)7 : 7^ + ^S-?i?) , K ? t4 IC » * U < ft , 

©7 Jl, □ + ;/£> *iH97§/l, £*&1~10<9E7 
i«7§;t, K*!S!Z~ZO0 : /i^7^/l > K&&4-1 603§*ft*Jg£. 8 

1 . 

[00141 

X, SJ;^X Z <5ftftl?JH7tt, **S*;7v*W3-. ft * K * . SfclSS-aVQA 
□ !r>S3-;.*f;i,£, ifJH, n - 7- □ c ;u * . ^y?DC**. n-7Ui, 4" 
Sec-7flH, teft-7fJt*. n-^>f )H. -f y^>f iH 
. 2 * ^ > f K £ , teCt-t^f ^i, y ? □ ^ > f I £ . n-\* s y;H, 1 - * 
f i^>f AS> Jl-Z-^>HS. 3, 3 - Y X f h T f h £ , 2-If I 

7ns, 5/5n\ + v;i/S, n-\7Ht, 1 - y f h \ * V h £ . ^ 5 □ \ * V h 
X f K £ . 4-tert-7f |-^QM=-7ll, n^7f /H, ; /7^^7f JH 
. n-Jf7fJH, y?P^T)H. tel-t-^H*. 1 - ^f^\7Hi, 
MfJKf-7JH, 2-7DN^>?lS, n-/:AS, 2. 2 -7^f )K7 
fiH, 2, *-Y - H-\?fh1k* 3. 5. 5 - h U / f JKt ~7 ll-l, n - 

T V )l £ . n - 0 > t* 5/ A £ , 1 - X f h T V )V £ . n-HfHl, n - H U 7» V K £ 
. 1 - \ + ;/ ^ / \ 7- 7 ^ £ , n-xh^fHl, n-^>-?7*5/;u£, n - \ * ? f* 5/ 
A* £ « n-\7^7$'lH, n-^^^T-y^S, n -in-yJUsVUlHI, 
£ttiS»<97^ + ^£;*h*7£, lFt-7S, n^D^tyl, ^70**5/1 
. n - 7' h + >> £ , r/7h*5/S, se&-7Ff ?t, n-^>f iUt : /t, * * 
^>fl?r*5'£, ; y9D^>f lUt-yt, n - >\ =¥ 7 ^ # * 7 £ , 3. 3 - v * T )l 

* 7 £ . n-^9f i^t-7t, 2-if*M=VJl*tyS. n-/:A^* ! ;l, n 
- 7* 5/ A* * V £ . n - 0 > t* 5/ 1 * v £ , n - P t* V K t * 7 £ . n-hUf^JU 

* 7 £ > n-7l-77-7IU + ->l, n-^7^f -y;^*-7S, n-\ + -9-T*7A-:<f + 
v * . n-^7■?7'•7i^^ + : ;!, n-jt5^f'/i^t 5 yi, n-m^JUt 5 ;! 

Sy<5lS, *^Sfe»S«;<97 A< □ * 7 £ : 
[0015] 

75;S;N-^A7W1, N-n-7H7^/i, N - 7 

0 U\^V h7 % J N-n-*9H75yi. N-n-7-7*7S/«, N-^> 
7^7^/S, N-7iII7S/t, N - (8-^U7i:*) 7 5 7 £ . N - (4 
-^H7iZJl) 7 $ 7 £ > N - (4-n-7U7i:l) 7S/S, N - ( 4 - * 
ht'77i:l) 7 S= 7 £ . N - (8-7)UD7i:l) 7 § 7 £ . N - ( 4 - 7 □ □ 



(?) 
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7iZin 7 5 7 S . N - (1 - ? 7 f A- ) 7 5 7 £ , N - ( 2 - / 7 f A ) 7 3; 7 S £ 
)»9t/lt7Syt; N, N-7*fA7$=7£. N . N--/If *7§/l, N. N 
--7-n-7fl75/l, N, N--/-n-\f-7Jl7S/t, N . N-y-n-*J 
f il7S;S, N . N--7-n-7-n?$/l, N . N-7-n-F7 , -n7S;i. 
N-^^-N-lH7^t, N-If A-N-n-7f N - ^ f A- - 

N-7xZA757S, N-n-7f l-N-7 t :il75/S, N . N-77iZl7 
S= 7 S . N. N- : /(3^il7i:l)7$/l, N. N-7 (4 - ^fl 7 i : JO 
7S/S, N . N-7 (4-If Jl7i:il) 7S/S, N . N-7 (4-te^t-7 
H7iZ*) 7^y», N. N-7 (4-n-\t-7A7iIil) 7S;t, N. N - 

7 (4-/h=-77i:jO 7^1, N . N - v C4-ii-t ! ;7i:l) 7$ys, 10 

N , N-7 (4-n-7f JU* 5 77i:l) 7§;l, N . N - 7 ( 4 - n - / \ =1= 7 A 
<tt77i;l) 75/t, N. N-7 (1 - /7f A) 7§/S, N. N-7 C Z - ? 
7H) 75/S, N~7xZA~N- *7iZ*) 75/1, N - 7 1 Z A 

- N - (4-^fl7i;l) 7 5 7 S . N-7iZl-N - (4-*?U7i:Jl) 
7US, N-7i:)l-N - (4-^t77iZl) 7 5 7 S . N-7iZl-N- 

(4-Iht'77iI^) 75 ;t, N-7iZ)l-N - (4-n-\f 7l^t77! 
Z A ) 7 S= 7 £ , N-7i:*-N- (4-7iUD7iZA) 7^1, N - 7 x Z A 
-N - (1-?7H) 75/1, N-7iZl-N - ( 2 - ? 7 ? A ) 75/S, N - 
7 x Z A - N - (4~7xZA7xZA) 7$;i«V5)7i«7§/i ; 

[0016] 20 
N-CDyy/t, N-^'J7;S, 2-^fA-N-t'\ l J7/t, 3 - * f A - N 

- C Mi '/ / S . 4-^f )l-N-eMJ7/t, Z-If ^-N-CM)7/S, 2. 
6-y^n-N-CMJ s //t. 3. 5-7^f JI--N-CMi7;i, 2. 2. 6. 

e-f i-7^fi-N-^ | j7ys, N-t**yyi, 2. 6 - 7 * f a - n - t a 
* 'J 7 S , N-JiU'/US, 2 - * y ^ - n - t A a »/ y ^ s . 3-^?A-N-;& 
a a y y a- £ , 4 - * f a* - n - J a a v 4 y a £ , 3 - n - 7 f a- - n - * a a y y a £ 

. 3 - n - \ * V A - N - % A A V y A S , 3 - n - * 7 f A - N - * A A y U A fi . 3 
. 6 - 7 * f A - N - % & A V y A S . 1 , 4 - 7 * f A - N - 2 A A V y A £ . 3 , 6 
-7Ifil-N-MA7y/H, 2 - * h * 7 - N - $ A A V 'J A % . 3 - X h * 7 - 
N-HA/'J^S, 3 - X h * V - N - 13 A A V V A £ . 3 -4 y?DC)V^ + V- N 30 
-HAl^H*. 3-n-7fiU1=7-N-JJU7y/l!, 3 - n - \ * 7 A * + 
7 - N - 1} A A y y A £ , 3-n-2f-?fAtf*7-N-;&AAyyA£, 3 - n - 7* 7 
A X * 7 3 A A V 'J A £ , 3 - 7 x Z A - N - * A A V 4 V A £ , 3 - ( 4 ' - X f A 7 x 
Z A ) -N-HA/HS, 3 - ( 4 ' -teCt-7f^7i:JP) - N - H A V 
HS, 3 . 6 - 7 7 x Z A- - N - * A A V V A £ . 3 - 0 0 □ - N - * A A V* V A £ , 
N - ^ > 7 Co.] HA/HS. N - ^ > y C f> 3 # A A V* HI, N - *i > V [ c 3 
3 A A V- y A £ . N - 7 ^ 7 Y C ol , i ] 2 A A y x ) A £ . N - 7 *i 7 y [ b , k] J* 

a y y as. n - 7 ^ 7 y t c . 3-3 * a a y y a £ . N-7i/*t7:ai, 2 - 

^H-N-7i/tt7:at, 2-70n-N-7x7*?7Z>fA£. 2-7 A 
^D-N-7i/=t=t7lUS, 2-h'J7iUD/f A-N-7 t /tt7Z^H 40 
. N-7i/f77:US, Z-^H-N-7iy?77lUt, 2 - 9 D D - N 
-7i/f7y:Ut, 2-7)UD-N-7i/f77zUI, 2 - h 'J 7 A * □ 
*fA-N-7x7f7 7Z^A£, N-77y?zA£. N-7^7 4 / Lb. f ] 7 -C 
C Z A £ , 2-^fA-N-7'X7y[fc. f] 7 C Z A £ . 3-*?A-N-7^7 
y L b . f 3 7 -tT C Z A £ . 4-^fA-N-7^7yCt. f] 7'PCZiH, 2-h 
y 7 A * □ -X f A - N - 7 ^ 7 y [ 5 . f 3 7 -ff C Z A £ . 3 — h y 7 A <f □ .X f A - N 

- 7 ^ 7 y C b . f 3 7 £ Z A £ , 3-n-7fA-N-7^7ytt. f 3 7 -t? C Z 
AS, 3-n-M=7A-N-7'X7yCt. f 3 7 if C Z A S . 3-n-tf?fA-N 

- 7 ^ 7 y C b . f 3 7 C Z A S , 3-n-T*7A-N-7 /v (7y Ct. f] JVC: 
AS, 3. 6-7XfA-N-7'X7yCfc, f 3 7 -t? C Z A S . 2-^h*7-N-7 50 
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*o y- [ f> . f ] 7 -tr e z 71/ ft , & v-N-v\yy lb, f ] 7 tr C z 7U ft , 

s-ihty-N--/^) 1 / c t . f] 7tfe:Jii. 3 - r/ ? n f * y - n - =/ 
^ > y C f> . f 3 7 <r c z a- ft . 3-n-7*f;i,^ + 5/-N-^'x> v /Ci. f 3 7 -tr e 
z A/ ft . 3-n-^9f;i/^ + ; y-N-=y^> 4 /Ct. f 3 7 tr e z A/ ft , 3 - n - y* y 
A * y - N - y"\ > y [ . f] 7<?c:Ai. 3-7xzA/-N-y^>y[f>, f 
] 7 ir e z A- ft , 3 - ( 4 ' -yfWiiii) - n- ->"\>^ ti, f] 7i?c:JH 

, Z-90D-N- : / A ()^ tt, f ] JffClAS. 8-7DD-N-yt>y k CL 

f ] 7 -tr e z a, ft , io, i 1 - -/t f d-n-=/i> 1 / Ct. f ] 7 t? e z ;u ft , z- 

*T )l - \ 0 . 1 1 - ->'tFP-N- : /'X>'/ [t. f] 7tft:JH. 3 - * f 71/ - 1 
0. 1 1 - ; /[FD-N-->*^> / ft. f] 7tfC:*l. A-1 0, 11- 

ytpn-N-v^yy-tb. f 3 7 t? e z h ft . 2 - h u 7 Ji^<f n ^ f ^ - i 0 , 11 

--7CF0-N-7^>^ tL f] 7ffCZ*H, 'J7**D/f A - 1 0, 1 

]-7tFD-N--)"(> 1 /ti, f 3 7 H C Z A/ ft . 3-n-7fJl-1 0, 11 -V 
I F 0 - N - V *t > V* C b . f 3 7 -I? e Z A- ft . 3-n-\*5/;i/-10. 1 1 - V t K 
D-N--7 A (> 1 / [t, f 3 7 t? U Z K ft . !-n-*9H-1 0. I 1 - ytFD- 
N - 7"\ > y [ i> , f 3 7 -i? C Z A ft , S-n-f^-l 0, I 1 - yUFD-N-V 
*t 7 y [ f> . f 3 7 C Z A/ ft , 3. 6--7Xf A-1 0, I 1 - ytFD-N-5"t> 

v lb. f 3 7 v e z 71/ ft , 2-*h*y-io. i i - ytFn-N-y«{>^ [4. 

f 3 7 t? C Z h ft . 3-^Ft5/-1 0, 1 1 - S , CFD-N-yt> / [i, f ] 7? 
C Z A< ft , 0, I 1-7tFD-N- : /X> , /tt. f 3 7 t? £ Z * ft 

. 3-^V?DflU=f=y - 1 0, 1 1 - -/[FD-N-7\> 1 / tt, f 3 7 -ff I? Z A 

ft, S-n-7fW=t= : y-1 0, 1 1 - V t h' □ - N - Y ^ 7 y [ b . f 3 7 C Z A, 

ft, S-n-^^flUtV-l 0. 11 - =/tFD-N- : /'H> 1 / [i. f 3 7 -tr C Z 

A/ ft , 8-n-fyji*tf-i o, i i-'/tFD-N-y^'/tt. f 3 7 tr e z 

A/ ft , 3 - 7 i I - 1 0 , 1 1 - FD-N-V"\> 1 / [L f 3 7 -t? C Z h ft , 3 

- (4' -^H7i:*) -1 o. 1 1 -yc h"D-N - y*t>y c t . f 3 7 c e z 
A/ ft . 2 - 7 □ □ - 1 0 , 1 1 - -7CFD-N-7^> 1 / ft. f 3 7 -tr e z h ft . 3- 
9 □ □ - 1 0 . 1 1 - y £ h* o - n - y >\ > y C & . f]7-ircz^s§®ss*tt*a 

ft : 
[0017] 

7 x Z A, ft . 4-^fA7i:li, 3-yfl7i:lS, 2-^H7i:JH, 4 
-lH7iIiH, 8-If^7i:lS, 2-Ifi7iIlt. 4 - n - 7- □ C A 

7 x z h £ , 4-n7Doi7i:)H, 2 - y 7- □ e ;u 7 x z ^ a , 4 - n - 7" f 

)l 7 x z h ft , 4-^7f*7i:)H, 4-Sec-7H7i:iS, 2-seo 
-7f*7i:lH, 4-tel"t-7H7iZiH, 3-tert-7*f;U7xZJl/ 
S > 2-ten-7f^7i:iH, 4-n- A ?>f/b7ii)H, 4-0^7f^ 
7 x z A ft , 4-**t>f*7i:it, 4-teet-t>f*7i:A*, 4 - n 
-M= ! /^7i:iH, 4 - (2' -If 7 x Z A/ ft , 4-n-\?f A7i 

z A* ft . 4-n-*?f*7i:Jll, 4 - (2' -iflKf 7i:)H, 4 - 
n-/z7U7xZA/ft, 4-n-f7Wi:H, 4-n-7>f 7l7i:ll, 4 
-n-Ffy*7i:*i, 4-n-7h5fy*7i:*l. 4 - y 7 0 \ * -7 71/ 7 x 

Z 7U ft . 4 - (4' - )\,V 9 U\*V ft,) 7iI)H, 4 - (4' - teft-7f 

7!/ y 7 □ \ * y 71/ ) 7 x z /U ft , 3--77om=7^7i:ih, 2 - y ? □ \ + y a- 7 

x Z * ft > 2. 3-y*fA7xZAft, 2, 4- ; /^f A7iIiH, 2. 5 - y * f 
J^iUH, 2. e-7*^H7i:JH, 3. 4-7/f)l7i:lH, 3. 5 - y 
^n7i:U, 3. 4. 5-F^H7i:*S. 2. 3. 5. e-yh^fA 
7i:JH, 2. 4 - yif 71/7 x ZAft. 2. 6 -7If A 7 x ZA*. 2. 5 - y ^ 
y 7- 0 C A, 7 x Z A ft , 2 , 6 - 7" <f y 7" □ C A/ 7 x Z A/ $ . 2 , 6 - V 4 V 7 f A 7 x 
Z 71/ ft , 2. 4--7-teft-7?*7iZiH, 2. 5 - =/- te r t - 7f ^7 i 
z A- S . 4. e-7'-teft-7flt-Z-^H7i:lH, 5-tert-7fA 
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-2-^H7iIiH, 4-te/"t-7 , f^-2. 6- : /^J^7i:AS, 1 - ? 
7f^S, Z-nHS. 1. 2. 3. 4-fh7tFD-5-/7fJH, 1. 2, 
3. 4-7h7^D-6-/7f^S, 4-If*-1-^7f*», 6 - n - 7 f R, 

- Z-*7fML, 5-0^;;H, 4-^t77i;ll, 3-/H7 7l ;^ 
S , 2-^t77iUH, 4-lH=-77i:iH ( 8-lFt-77i:)H, 2 - 

4-n-?D^^ ! ;7i:^S, 3-n-?DCJUt77i 
-^t, 4-0?DCJI-^ ! ;7i:*t, 2 - 'f y?DCJUf 77i;iH, 4 - 
n-7fHt77i:)H, 4-^/7flJt-77i:lS, 2-Sec-7fJU 

* 5/ 7 x Z K ft . 4-n-^7H^77i:li. 4--f yt>f ?7i:* 
ft > Z-^"(7fWt=/7i:iH, 4-?^>fM + 77iZJH, 2 - * 
fl !>fJUt77i:J^I, 4-n-\tViU + ; y 7iiiH, 4 - (2' -iur 
f K ) ^t77i;il,t, 4-n-\7fi^77ii)l,S, 4-n-^?f]Ut ! ; 
7 x z a- ft . 4-n-y:;u + s ;7iiAl, 4-n-7-7iJt77i:^l, 4 - 
n-7>7 : ;W^7i:Ji-i, 4-n-F77iUl=77i;)H, 4-n-n7 

f-7)U + !/7i;iH, 4-f JPN + y** + V7i:A». ^-5'9D\*V** 

* V 7 x Z h ft , 2. 3- ! /At77i:lH, 2. 4- ! /^n7iZ)H, 2. 
5- ; /^t77 I UH, 3. 4--//H77i:«, 3. 5- : /^+77iI 
A- ft , 3. 5--7IH=77iUH, 2 - A f 7 - 4 - / f ^ 7 i 38, 2 - * h 
t7-5-/fJl7i:JH, 2-/f*-4-Xhf 77i:ll, 3 - .X f h - 4 - 
^ty7i:*l, 3-^f^-5-^t=/7i;Al, 2-At7-i-nf 
A< * , 4-/hf7-|-/7flH, 4-n-7fJUt7-1 - /7fll, 5 - X 
h*-7-1-?7f^S, 6-^t7-2-^7fiH, 6-Xh*-7-2-7 t 7f;i, 
S > e-n-7flUtv-z-nfJH, 6-n-\t7JUt7-2-?7fiH 
. 7-^h*5'-Z-^7f*i, 7-n-7f)^t'7-2-?7Hl, 

4-7i:*7i:*i, 8-7i:^7i:jh, 2-7xZA>7xzA*ft, 4 - (4 

' -^H7iZit) 7x1**. 4 - (3' -^fA7i:A) 7i3S, 4 - (4 

-iH7i:*) 7i:JH, 4 - ( 4 1 - ^y?oe*7i:*) 7i:iH, 4 

- ( 4 1 - tert-7?)^7i:i) 7 x z * ft . 4 - (4' -n-\tH7i:* 

) 7 x Z ;i/ ft . 4 - (4' -n-^fl^ill) 7iZ)H, 4 - (4' - * h * 5/ 
7 x Z -/!/ ) 7 x Z & ft , 4 - (4' - n- 7f JUf 77iZ^) 7 x Z * ft . 2 - (2 
-*h + 7 7xZ,/lO 7 x Z h ft , 4 - ( 4 * -7DQ7iZin 7iZiH, 3 - * 
H-4-7iZl7iZll, !-/l>ty-4-7i:*7i:JH, ?-7iZ)^ 
-E-7^*UZ^», 9. ?-77iZ^-2-7i^l/ZiH, ? - * f ^ - 9 - 7 
iZ*-2-7**UZ*afc, ?-IH-?-7iZ^-Z-7^^1/ZJH, 4-7 
**D7 x :Ari, 3-7iUD7iZJH, 2-7)UD7iZl^, 4 - 9 □ □ 7 x 
Z A- ft . 8-7DD7iZ*l, 2-70D7iZ^S, 4-7DJ7iZJH, 2-7 
□ € 7 x Z h ft , 4-F l J7HD^f/t7iZiH, 2, 3 -77IUD 7 i ZiH, 
2. 4-77HD7 1 Zili, 2. 5 -77JUD 7 i Z^l, 2. 6-77JUD7 
x Z * ft , 3, 4--77iUD7iZl^, 3. 5 - 77i^D7 iZJtS, 2. 3 - 7 
9DD7iZHS, 2. 4-7*7DD7rZJH, 2. 5-V?DCJ7iZ^S, 3. 4 
-79DP7iZJH, 3. 5-77DD7iZiH, 2. 5 --77D t 7 i Zll, 2 
. 4. 6-MJ7DD7iZ^t, 2 - 7 WD - 4 - ^f^7 i ZllS, 2-7 KtU 
-5-^fl7iZ)H, 3-7iUO-2-^H7iZ/H, 8-7A3fD-4-^ 
f h 7 x Z h ft , 2-Xf^-4-7WD7iZ)H, 2 - ^f 5 - 7 UD 7 i 
Z A> ft . 3-yf)l-4-7)UD7iZJH, 2-7DD-4-^H7iZ^l, 2 
-7DD-5-yfJt7iZll. 2-9DD-6-^f Jl7iIiH. 3-7PD-4 
"XH7iZ^I, 2-^]^-3-7D07iZJH, 2 - ^ f Jl- 4 - 7 O 0 7 i 
Z A, ft . 8-Xf*-4-7DD7i:*i, 2 - 0 □ □ - 4 . 6-yXH7xZJH 
. 2. 4-77DQ-1 - 77fiH, 1. 6 -77 DD - 2 - 7 7f lit, 2 - * h + 
7-4-7HD7iZlH, 3-A1=7-4-7iUD7iZiH, 2-7 htU- 
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4 - X h * 


7 


7 x Z A, ft , 2-7 


ju # □ - 


4 




7 7 


X 


z jus 




2 


- 7 JU 


t □ - 6 - 


X h * V 7 


X 


Z JU ft . 3 - 7 * 


□ - 4 - 




h * 7 7 


X Z 


JU 


S. 3 


- 


7 


ju # o 


- 4 -X h 


* V 7 x Z 


A, 


ft. 2-700-4 


- * h * 


7 


7iH 


ft. 


3 


- o □ 


□ 


- 


4 - * 


h * 7 7 x 


ZJUS. 2 


- 




□ 7 x Z 




ft. 3 - 




t 


7-4 


- 




□ 07 


x Z JU S , 


8 - * f- * 


7 


-6-7D07xZ 


jus. 5 


- 


9 □ □ - 


2 . 


4 


- s /x 






7 7 x 


Z JU S ft t 






* 1 & © ft « 51 3 


12SS : 




















4 - * / y 




ft , 3 - * / y ju ft 


. 4 - X 




ju - 2 - 


* 7 


y 


JUS. 


4 


- 


e y t* 


JU S . 3 - 


e y t- ju s 




2 - e y y ju ft , 4 


- X f JU 


- 


2 - e y 


V 11 


s 


. 5 - 


X 


f 


JU - 2 


- c y 7* ju 


ft. 6 - X 




a- - 2 - e y t 1 * s 


.6-7 


JU 


0 - 3 


- c 


y 


7- JUS 




6 


- * h 


* 7 - 3 - 


c y 7" ju ft 




6-^h+7-2- 


e y 7 1 ju 


ft 


.3-7 


y ju 


s 


. 2 - 


7 


y 


JUS. 


3-fi: 


* ft . 2 - 


f 


X Z JU ft . 4 - * f 


;u — 3 — 


f 


xz /us 


. 5 




* f JU 




2 


-fx 


zJUft. 3 


- ^ f JU - 


2 


-fIZlt, 2 - 




y 


JUft. 2 


- f 


7 


v y ju 


ft 




2 - \ 




v y ju s . 


2 




ft, 2 - 




y v 4 $ 




y 


JUS ft 





[001 a ] 



\ y 7" ju ft , 


7i?f 


JU 


S. a - * f JU ^ 7 


7* JU S . a . 


Of 


-7 , ^fJU / X77*JUS. 


1 




? 7 f JU * f 


JUS. 2 




? 7 f ju >; y ju ft . 


7 JU 7 y JU S 




2 - X f JU X 7 7* JU S . 


3 




* f JU ^ 7 7" 


JUS. 4 




y ju ^ 7 7" ju ft . 


4 - X f JU ^ 


7 


y ju ft , 4 - V y?nc 


JU 




7 7" JUS. 4 


-tef 


t 


- 7' f JU ^ 7 7* JU ft 


. 4 - n - \ 


* 


7 JU ^ 7 7* JU S , 4 - n 




/ 


z ju ^ 7 y ju 


S. 3 . 


4 


- 7* X ¥ JU 1 7 7 1 JU 


ft. 3 - X V 




7 ^ 7 y JU S . 4 - X t- 


* 


7 


^ 7 7* JU S . 


4-It- 


+ 


7 'X 7 7" JU S . 4 - 


H - 7* f JU # 


+ 


7 *l 7 7* JU ft , 4 - n - 


\ 


+ 


7 JU 4 7 «l 


y y ju ft 




4-n-7zJU#* 


7 'X 7 7" JU S 




3 - 7JU#0 / \77"JUS 




4 


- 7 JU # 0 ^ 


7 7* JU ft 




2-900^7 7* JU 


ft. 4 - 0 □ 


□ 


*<7 7'JUSfty<?)t&£ 




I* 


*l*<!)77 


JU ^ JU & 


ft 




3= Z . 










C 0 0 1 9 1 


















-»SC ( 1 ) 




J 


4t £ 33MZ ft U T . A 


, ft J; 6f A z 




t ft It » £ C . 77 h 


7 


i2 



7 7 , <f JU ft JU* <3>E&*fel** Sm<5 -«<?)iBl^f BS S ^ S SlSlft 1 U , F, . F Z 3V 
<fc^F 3 tt^ftTtiaiLIC. l^t^tt*l»07JU^U7 7 , ^JUStSt. 
A, , A z . F i , F z fi<l;f F 3 »f HI t S t J »^c)I«S y I Ttt , ffliBJ. A 
07*71^-. AM. * ^ttJStto) 7 JU * JUS . IIS. * * IS S <P 7 JU □ + 7 S 30 

s»07^ju + jus^*ir^ftz. 

A, . A 2 . F, . F 2 fi<fcfrF 3 #t&St#-f3J§£QE«Stt, SU <tt, 7X1? 
/J ^ . A 07"7iS^. Jst*ai~20<?>lia, ^J$t^ttSltto)7JU1=JUS. S«?S1~ 
^^t^.ttSgtt^7JUZ*7ft. *it(97SJt, ^*I$I1~20<9 : E7 
S«7$yft, **»2~40OViE»75/*. ^*IX4~240SS3S^*JSS. S 

?)Il)ttK^^5~200)S«*^tt*t^(977JU + JUft-?J) 
y . £ fc'J»*U<tt. 7X«JS^. 7VD7"7ii^, )££&1~1 0 911, ^J^^^KiStt 
<9 7 JU + JU S . k*S1~1 0 ^&££.tti£tt®7JUZI*7S. *i*(P75J 40 

S. S*S1~1 6^Ji«7^Jt, **»2~28©^a*7^/*. m^IX4~ 
2 0 ©SS^^^JSS. ^^1X6-1 2 C)i«SfeH;*I»<5Kf S^SiSi. k??^ 
4-1 2 <9!»*£&*!&<9££i$5S3f ^^S. ^ZI)Rk^IX7~1 20l»*fctt 
*!&077JU*JUS-?&'J. ?^CSH<tt, 7X*^^-. A 0 T 7 K * . * * » 1 ~ 
8<5lM, * fett^tt© 7 JU * JUS . 1 ~ 8 * feKJStt© 7 JU □ 

1= 7 ft , £f&<975s7ft. ft * ft 1 ~ 1 0 9? 71^75 Jl. &3&ft2~20<4>7*g 
«7SJ1, rIS4~1 6 QS^^«1!?S5S. ^^1X6-1 0 © S « * R * S * 9 ft 
*5SS^1SS. ft*l$l4~1 0 <9t&£fel2*t»<?££JSa!;Sg7£S, ^iZtlttft^ 
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, ft&uxz ®&&mY u -z*trfcA utr mm, ^^ttigtt^^ + ^s, 
mm, jis^ttHttuj^D*?*. 7$;i, t/i«7§yi, ; y t » 7 ;s y s , 

SS&SSSigg, 1^*^I3:*S»0)^*B5S;^1SS> 1 & * fe tt * f & O ft * S 3 7? 
3? J: & A z tt 7 > f- 7 t! > B5 "? tt ft 1 1 . 

V ft* b < tt. Z~4fi9SSMff«ft u&ttXa33«&a-?»)'7 . 
[ 0 0 2 1 ] 

A, ft<fc^A z o>B#fl.|*UTtt. « Jt BT , IJ**fctt*i»fl>?7*|/75MA,afc, 1 

. I»tfelJ*I»(!>7**7>T)' ! /US. i»**tt*i«iD7C7i?>Hil/ 
7 V 4 K * . I»tfett*l«0(.!l7i:l'>y , U*, i«*J£tt*I»<JCI/> ! / 

*S4 Mk, I«*feB*ijJK5«{>>7i>5'Ut, ■**fett*«*©^>**>^ 
<f ^S. y , »H(tt, B»*fett*i«fl>?7*l/>5MA,*. t&££tt*S 
«5)7i^>U>V^^, tl***tt*I*<!>7^*?>T>^^**. S « * tt 

U^y^iH?*'], «fc 'J ft * U < tt . t«*fctt*t*fi>?7*l/7-1. 3 - V A 

6 * . l«t^tt*l^©7 t 7-?l/>-1, 4 - V Y ;U S . l«Sitt*i«(i>/7H 

> - 1 . 5 - y a ;u s , i«*fett*i*fl>^7*u>-i. 6 - y 4 h & . g » s & tt 

*I«0^7H>-1, 7-5>V;i,£ > S&££tt*t&$>7x7 t 7hl/7-2. 10 

-^^n : i«^„tt*i»(P7inn/7-?, 1 o - y <f h * . a * * tt * t 

»«7**7>t>-3, 8 - y >f A, S , l***.tt*S«<?>CU>-1. 5 - Y 4 h S 
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(ifilJi + Ci5«)?**«C*7fte»Afl>tlfttt.»*U<tt. 0. 1~40li%il 

caiitz. 

[ 0 0 8 5 ] 

Bttc«fit7«a»Kn7R. ffiiiti*, yy7A> ^A-o-ynftt, 

y v" A « nyH-J'JHftt, ^A^OA. Y7^7 7A> 77* s yn-lll64 
. Y7"*7 7A-'f7y7Ae^. ^>7"7A- A r Z 7 A , y^z7A> 77#>. -f 
y h 'J v- A , 7A5Z7A, 7 ; H - 'J Hi^i. 7A5Z^A-*A77A^ 
4 , 7A^Z7A-Y7*V7A^^:. 77 7 7 U iltf 'f . C tm 

©IffiSHtt. II?«1L7U(. ih 7 1)1*. aSfffflbTUU. 

>7-u-y^>75s> 97Xi'-'f?r>cr-A»«y®*ftc«fcy. i^aAttgi^i 

CMt 2C^?H. 50 
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[ 0 0 8 6 ] 

Sfitt-lf l^JnTti < . ft Z (IB o T t <fc II . 

18 ffi <9 Jf & . ftffltHllllluaifceJ:!*. -Sic. 5 ~ 1 0 0 0 n m«K. <fc 
y » £ U < t* . 1 0~5 0 OnmSlCittZ. 

fij . #l$i|^?gft£}<9«*tM<fc<JRyaiT;fed>)ic. PSffi£;fettPg&<9'>£<*t- 

75 0 *i ffi # . )§B^iib¥aBfl-fj)^^i}su . -use. %**Q)iiia$#7o% 

C 0 0 8 7 ] 

*5B«<l>***ff«** : 5-C»ll7tt, 1<i>'>5<H-it[:, -SHH&7X 10 

-£JBtt*7X>f*-*l.7tt. !(fCffR£tZeo)-?ttft<. mZtX, h 7 U 7 . Z y 
ir ^ St # . ^7iZiUy^>^77>#firU- » C » £ b < I* . ^ 7* I/ 7 "? 3 . 

£ b < . 3e*I*fcttjEJLaA*U£S?fcy. J: y » * U < tt . jEJL3£A8J£S-?fc3 

. ft, zjLitAHssc-SJS 9 x> f t - t it 1 utaAisi 

t'tC^-CSStttTt^. Z JL a Ali£S*$«tZS («*.!*. 56*1 . 56* 

-iim*9l>f f-OStiUTU, S £ ? il Z * ($*.»:. je jl a A *US1 ) t 
*S»*Z£#i3>0. 0 1~50il%, 9H(tt, 0. 05-3011%. J: y » * 20 
U < » , 0. 1~Z0liX?ft?. 
C 0 0 8 8 ] 

ZJLaAKSS. fEttS. aA»«fi<?)»SKS»cS b Ttt . *fcPR£ * 1 fc fi> ? tt 

a < , w w: . E £ & * & . 7 -it & * 3* . » »a ft a ( ai a . x c y □ - K & . * 

t 7< y?n-hS. A - □ - K . D-H/D-hiS. 7>75a7'7D^v 

«ssR«ftc«fe';. *tciR5£*zfc<&-*i*tti) 

flf , 1 XI 0" 4 PaiI«)SST?, 50~600 °CSS©Tlc-l-^g(^i^^)S) 
. - 5 0~ 3 0 0 tSS5)S«fiI-?. 0. OO5~5Onm/secSS0llIt? 
£J6tZC*flr»*UU. 30 
C <9 j# £ . Z JL a A $f £ 1 . 3E * I . «*£AliJSl4S¥<l>*Itt. 1ST?, ISb7 

J; 'J , ZIL&Altgf. «^aA*l«S«V®*«t . ttSoftd 

* £ b I) . 

JSSfiaftJSlCfc y . ftitBKtZJId. ftltBJlft^S^ftmitliPSf^VAO 
[ 0 0 8 ?] 

jEJLfcAtigfi. l*aAtKlfl)*IC*ffll;7?AOy-llllH7tt. 

jiy-N-rzJUJiA^-Jt, * y 7 y i/ - k . * y x f u > . at y x x t ;i> . * y 7 40 
□ * if- y . * y * f * 7 ^ y u - h . #y*?^**?yi/-K, /K'Ji-tl at y a 
- a? * - h , *!)7sf. * y << $ p . a? y 7 § h" 'f § h* , # y a ? * 7 u > . 
u 7 . * i J7i:i/>^ + to, *yi-f*xji7»>. #y7zy>3> < fc& j t<9«R 

y7;^u>3r^^ A t^^^ft. ^'jfiz^ci^fi^&^^iftsycja*^ 
it^ifffiruz. A^>y-*Btt, ia?«ffii7U<, ftiui*. £&#ffflb 

7UII. 
[ 0 0 ? 0 ] 

mmmftyk c j; y . t war z »a. ftit**t?*»»J uatos?** /u > 

y-«Bt. «Sa£«33 8 (\*f"7, #7*7. T-7J7. MbX7, + 7U7. If 50 
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k *t y V y , 1 - ^f *^7H>«¥fl>J!ft3kl*»ll. 7 i2 h 7 , * f A- X f h *T V 
y , / f JUV7f ^^h>- : y?D\ : ! : ty>5V'i)irh>«SS, S /9DD^^, 
9 □ □ 7jv ^ A . Th7?DD,X*>. 7* 9 □ □ X 9 7 , MJ7DQI^>, 

x ■? 7 . 7 □ □ *i y ir y . v o dd'o -tr > , ?dd HH)'9y<5ADir'>ftHt?X3S 

Sfilf I, ik SfS7U5y9lXriHI«, ^ 9 7 - h , 7' □ 

7* * 7 - ;U , 7 •? 7 - A* , \*t/'-Jk 5'9D\tt/-A. ^ f JH! □ 
V A- 7* . X f ;H2 □ V h 7* , ifl/>7U3-^«V©7^D-^*5S«. 7" 7* f ^ X - 

r ;u , f F5tFD77>. 7* # * 7 . 7:y-j^8V9i-fi^^s, n . n - t* 

^f***/*7^F. N. N-y^n7Ch75F. 1 - ^fJl-2-CDl/P7. 1 

. ij-y^fi-j-n^/y^n, -7^nn*^^ s v © ffie $ « ) a 10 

<fcfr/i:£«7.kC$iP, *fctt#tt?-ttY£*liiRfcU. SlQlSftCJ;'], ff K ? » ft 

*stissn7tt. 3f c pi £ti u#, - ;u § ;u . ^ 

J. 

[00?H 

h-StttttJzmDz.mm&m'ctkiEtJzYw-s-?. -act*. 0. 1 ~ 5 0 1 1 ss e 
m , yw^-ntBtffifitzjiG, ^^^fflSicrauTtt, »tc«iiRt7e<D-?tt«u 20 

<?>*&« U T ) , 5-99. ?li%Ifi, »H <tt, 1 0 ~ 9 9 . ?li%ifi, 
C 0 0 9 2 ] 

ft, tt&b£*3-ic*iu, St£^7K#>:<i>&tetRj±?2ift7?>. ft US (Si*) ttt 
17 £ U . * £ , * * t , A 7 7 < 7 , 1»A77<>. V Viy* 4 7 J\,XU*-ft 

y m . *r * 7 'f i-s*7;i,?rn*-7K>»«v<?)JFSe»H , i 3 ci3AUT»atit;>£* 

30 

ftfg Cftffi T I ««■ * L Ttt , ffJJta. t^i&fl-^tt^ 7y*^bmSS, X/K 

+ v m m , 7 y □ - 7 «i b , * y 7 f u > . * 

y tj - 7K 2 - h . * y 7 $ h" . * h 5 f , < y 7 5 f >f s k , at y a 7 * v u 7 , # y 

X f U 7 , *y7xZU>Jf*7 % ^K) - ( fll *. I* . rOt>F»l, 7H 

ms^tttf^z, ssssit^, tis<t», & ■ A * ft w , tgaita 

) . * S Ctt**fctt«t«t*if z c 81iC*«tJ8IHt. l&Yftffll, 

7U(, Ji?llttaS«fflU7tJ:U. ft^Stt . -i«l?ftT7U<, £ *■ 2 S 

ft i7Ull. 
C 0 0 9 3 3 

* . ^ffi IC ft iS S * U T , fll *. K , iltftl ( « Jt K . Ht7JRZ^Al) . £ H 40 
7vttKtfit7 2C*£-?* : 3. 

$J£I£, &&ffi©£llC, •B'J^Br. '7 7 . #'7777, 75§7£73=7iS$ 

ft, 7>Py7l>«»ft#««7l»ll ( + IB S ) t»it*C*£-?*Z. 

nc, ma, ay* is, Mtt^&it , st, 7 7 t z 7/jiiStt?K*, a 7 

iltt?77:?7«Ib7«lt]Cn7U. 
C 0 0 9 4] 

*fgBfl ©S^m^f!**^tt . -»C. I;lii9lQ)*^H7«ffl7<lZtf, £&Hft 

i(5t^vi76eitiuy»7H. *fgBfl(9s^^^fe3fet^-tt . *27.x7 

hi, l«7MJvnB»S«V«)Av ! ;7iSai7'J)T7tJ;<, TFT (81h7 

7 7" X * ) S. MIM (^H-OXl/-*--XH) S*V<3>72T<f7*Bi»3!? 50 
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fcsemofcM*****!*. fliJtB:. a?;h*^- s-hqse***, &a<0*m** 

[ 0 0 9 5 ] 
[ H 5§ $J 1 

T > Kftfl!«J;Z**lS«CJ; 'J . t SE C S9fl IC aSL BB n * . 33 H . * 55 e§ I* C tl 

mcfc'jBRS^iiz e <z> -? a # 1 1 . 

S&ffl 1 fllaUbft»*^A-6<?Htft»©Ktt 

^7H>-1 - -fJHi^il. Ut, 2 - 3 - h* - 9 . 9 - V * f h 7 ^ * 1/ > S . 
201, sSn'JnZ. 1 2f-ft«fc<yxf-7*7. ( MJ 7 i :)17 * Z7 < >) A 7 
^ 0 . 3 5HhJH> (1 00m I ) ft J; ?k (50m I ) t?6«»IBjBlftaau 
£ . JR JB il ft » «fc 'J HH>tlStitl, ffiilibTUZHftt ifl U . C <9 H ft t V 

g £ U £ & . n thJI/X>V7Ch><9)ift»ttJ: , if*aSU. ffl m ft ft W A - 8 <3Ht 

[ 0 0 9 6 1 

&&W2 «JMbft»**A- 7 flHfcft»<Dlltt 

H It m 1 C ft l) 7 , ?7*l/>-1->nua?B*1. 7ZHfiirZftfi'JC ? 7 * 

*fcfc*MA-7<Dfca»t»Kfi<l>iSft>f072. 5 3 £ *t £ . 
[ 0 0 9 7 ] 

&&#J3 fllaWtft»**A-8<iHbfttt<l>Ktt. 

&}&#J 1 tCft U 7 > ^7>l/>-1 - U8?i1. 7 29--tttffitSttfcVC. 7 ^ 
?>T>-i-aB7iZ. 48»t«BUfcJH*tt. &£#J 1 IClEfia fe75ftlC&l) 
, ffljftfcfttt**A-8<&ttft»t»Ke©tta*b-Z2. 8 2 9" *t . 
[ 0 0 9 8 ] 

«#J4 fllSUbft»S*A-10<?Htft»<?>Kl!L 

i c» u t , / 7-?i/>-i-^;uj?ki. 7 2n«ffltni;fi i i n, n 

- ! /7i:)l/-6-75//7H>-2-^Hi?i3. 3 U t tl U fetJhtt . H 
M 1 IClEtSU *.75ftlC«£ll , ««fcft***A-1 0<?HtftWt3j&»e<?>8S*0-78 
. 24^ife. 
[ 0 0 9 9 ] 

5 fllaWbftfcMA- 1 2$Htft»<?>Ri8t 
SillS 1 Cft H7, 2-3- K -9, A7**^8. 20»t«ffitl«t) 

'J |C , 2-3-h'-N-7xZ;i/-N-(1'-^7f;U)-7-7§/-9. 9 - V * 
TJl7J^I/>6. 3 7H«lUift5Ftt, &3£#J 1 C IE W U 75 ft C « 11 . flJSMbft 

[01 00] 

SiftflIB 0JaWtft»«A- 2 2 <?Htfttt<&Siffi 

& C ft I) 7 , *7 9 U y - } - 4 A,Q.J* \ . 7 23-t«ffltI«fi l JIC. h y 7 
x!l/>-2->fiUni2. 7 2?tfifflL, 2 - 3 - h* - 9 . ^-VtThJhtS/ 
y 3 . ZOHttltJtttJ'JC. 2 - 7D t - ? , 9-=/-n-^>f^7^^fU>3 
. 85»t«fflUfeJH*tt. IlftflS1CiE*U**3*C«£l].fll«ftft***A-22<5 
<tft»t3*ft£©t5S*U73. 6 63-#fe. 
[0101] 

&&$J7 0JjMtft»S^A-26<?Htft»®Ha 

KifllCJillT. ^7H>-1 - 'f/HJTil. 7ZHttffltI«fc'JC. 3, 6 
-V-teM-7fi^7n>-1 - ^iHi ?i$2. 8 4»t*fflbfcJH*0:. & & 

ii ciEiKufcsacfcu, a /Tv <bft»s^A-2eo<bft»t»ae©«savu-?2. 

9 6 9" 
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[01021 

K ft #l 8 iHt^»S?A-3 Z<9lt^^<5Sl 

sa«ic3in7, ?7H>-i - aa?ii. 7 z>t«flitHftyc, 7127 
* ? y h v u y u y - 6 - 4 & &J Wt z . 46nftfflb, 2 - 3 - h" - 9 . 9 - y * f 

h 7 h 4 U y 3 . 2 0 ntfflt Htft'J C. 2 - 7* □ t - 9 . 9 - 7"\ 7 7* ^ 7 ,4, 1/ 
7 4 . 25frtffifflLfeJa.fttt. HttflyiC§E«Lfc£ftC«£l). ttJMbftMSA-3 
2®ftft»t»»e0ttS>!U75. 4 8?Sfe. 
[01 03] 

&ft#J9 fflHt^*#^A- 3 7 4Mb ft » 9 K ft 

«ft« 1 Cfir I) 7 . ^7H>-1-US?I1. nnsstHft'Jc:, ^7? 10 

i/>-2-ainii. 7 2tt«fflb, 2-3 - f- - - 9. 9 - y x f )U7 >i t u y s 

. 20ntffltUft'iC, 2 - 7" □ £ - 9 , ?-y7i:*7**l/>i. 9 7 f t 
ttffi U fe**tt. Kftfll1CE«bfe55ttC«tll, 0JaUbft»S^A-37S>ftft»t58 

[01 04] 

Sill 0 fl!«ftft***A-88<P<bft*<!)«ft 

sftffli cfiii7, ^7H>-i - US7H. intsinttfi'jc, 7 ^ # 

?>7>-8-US7i2. 46n«fflL, 2 - 3 - F - 9 , 9 - V M f K 7 k X ]/ 

73. 20n«ffl^Hft'JC, 2 - 7 0 € - 9 . 9 - V 7 i Z A- 7JUl/>8. 97 

» tftffl UfcJJttttt. Httflll ClEttUfcfiftlCttl). fflSifcft»**A- 3 8©<bft» 20 

t»«e®«avi; 74. 5 4 ?8fe. 

[0105] 

K ft 01 1 1 0JFvftft»*3-B-6<zHtft»©iift 

?7H>-1 - US7I8. 4 4 ? > 2. 7 - 7" 3 - - 9 . 9 - 7" * f ^ 7 ^ # U 

74. 46?-, HKn'JH4. 24^*J;&Th7t7 (MJ7i:^7»n<> 
) A7 ! /9^0. 70HHH> (1 00ml) ft d; <> ?K ( 5 0 nn I ) * -? 5 f$ f§ in $ 
£ 5* U £ . & J6 iE ft » <fc V hJH>tBSlfeft. ttfflUTUZHftt Jfl b . C © H 

fttj/yjT-u^yDYh?^^ c ss fli a = Mux>)-?suiufe. nun 

XffTlSUt*. 5$ tMl-x7>:7i2K7Qjlft;§2l£ , ;SS§,i ! U. « iR ft ft * B - 
69ftft5»tS£(9Sa^VU-73.623'#^. 30 
[01 06] 

H ftfll 1 2 «imftft»#^B-79ftftW<?)»ffi 

«ft«U9 f 7H>-1 - U87i8. 44HSffltHft'iC, 7 7* 

U 7 - 2 - * 3 . 4 4 » tttfflU feW*tt. H ft«l ? C IE tt U fe 75 ft C ft I) - &l 

mftft»S^B-79ftftttt»St6<?)«SS^UT3. 2 5 3" # £ . 
[0107] 

« ffiffil 1 3 fflalftft»S^B-85>ftft»®Kffi 

»ftfl)9C3iH7. ?7H>-1-U6?I8. 4 4n«fflriffift'Ji:, 7^tf 
7>7>-8-^a?K4. 9 2»t*fflUfeJHJHi, Hft«?CC*Ufe**CfltU 
. 0jmftft»«B-80ftft»t»«e<3>«£*O74. 3 9 £ # . 40 
[0108] 

SftflH 0Jmftfttt«B-11®ftft»®Hft 

SM?C3iU7, 77H>-1 - Uli7«8. 44>tttSt?«ft';c. N. N 

ffiffj?cie«bfe75ftc«£ii. mt^»s§B-i i©ftft»t»ise<?>as^uT5 

. 7 0 f 
[01 09] 

SSffll 5 fflalftftWS^B-Z1®ftft»®Hit 

Sftfll 9C8U7, 77H7 - 1 - ^UJ?K3. 44£t^ffl-f2ftt> l )IU, N. N 
- ! /7i:*-6-75/ 77 7l/7-E-aS7l6. 7 8ntffllfet^B, H 50 
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fiW9EiEtKOfc£5£C«6l>, fflaMbfc»**B-Z 1 <3Hfca*tX*6<5>«ft*UT6 
. 4 8 9" *fe. 
C 0 1 1 0 ] 

SaWl6 «aUta»*^B-Z8<JHta*<&llft 

KJifiiJ? CfiUT, /7H> - 1 - 44f't^fflt^^t3 , ;c> 3, 6 

-y-tert-7f*^7H>-1-U6?iB. 6 8n«fflbfeft*ft> S a 
«|?ICiEtKU*.^ftC«£l).flla^bft»»^-B-£6<?>ftd»t»Jlfe<DJSa>:U-74. 
3 6 9- . 
C01 1 1 ] 

«a«l 17 «ftftd*»*B-8 7«9ttft»fl)lllt 10 
S a W 9 C frl) T , nn>-1 - UliTiS. HH«fflt2«l3'iC. ? 7 * 
- 2-^)H3:?l3. 44niffflb, 2 . 7 - V 3 - P - 9 . 9 - Y * f h 7 h * 
V y 4 . 46H«ltH1!ft l Ji:, 2 . 7-^7Df-?. ? - 5 /7i:A7iUI/> 
4. 7 6*t«fflLfcJS>fttt. »aW9lCsEttUfefiftC«£W.Wmfta»S3-B-87 
0fta»t&fte0ttfiVU-z4. 2 5^ii. 
C 0 1 1 2 ] 

SffiW 18 fllJrvftd»**B-38<l>ftd»©Klt 

H aw 9 ic a> u t . ?7H> - i - -f;n5?i$8. 44n«fflt^ft'jc, 7 a, * 

7>7>-3-^JH57«4. 9 2 2 f ffi b . 2. 7 - s / 3 - P - 9 , 9 - ; / ^ f ^ 7 
h * U y 4 . 48n*BtJ«ft'JC. 2. 7 - ; / 7* □ € - 9 . ? - s /7iZ^7J^ 20 
P 7 4 . 7 6n«fflb^JH*tt, S a W 9 IC 12 i£ b £ 75 & C ft U . W * ft £ # ^ B - 
3 80ftft»t»»6®afiVU 7 5. 3 3 £ i§ £ . 
[01 1 3 ] 

Saw 19 Wmft£«^C - 1 <<>ft&%<<>Sa 

9. ?-'/^fib7Jl^l/>-Z-Uinl4. 769". 1. 4-^7D^7H> 
2. 86^, sl;MJ^4. 24^3V £ fc6fTh7 + 7 ( MJ 7 i :I7 j Z7 

7 0HhiH> (1 0 0m I ) fr<£fr7K ( 5 0 nn I ) *-?5tfflliDtt» 
JIUfe. & J» iB a » J; 'J h*I>ti*l;fe*, ttMlTU3i#t Jfl U . C <? H & 
tVJ J!T^j7/*?GTI-777 / - ( £ 1 5S : h)H7) ?Xllbfe. h )H>tM 
E T § £ b £ & , » th^X>V7-CK>95I^^«J; , JII«S^U - W * ft & C - 1 30 
<5fta»tK6fi>ISa*UT3. 6 3^#fec 
[01 141 

Kit fl"J 2 0 fflSltd«l*^C-B<i)ftd*<5ll)l 

Itftffl 1 7 Cftll 7. 1. 4-^70^7H>3. B8H*It?«fi'JC. 6, 
1 DC > 3 . 8 6H«fflUifeJ!l*B:. S a W 1 7Cl5lKUfe75ftlC«l) 

. fll«ftft»»^C-5<Pftft«lt»»6®IS*VbT4. 2 8 9" *§ £ . 
[0115] 

Si aw zi waiftd»*^c-e©ftd*®sa 

Mil 7C3JII7, 1. 4-=/ 7" Dt77H72. 8 B J t ttl t 3 «ft 'J C. 1. 
8- s /7DtCI/73. BO»t«fflUfcJK>tt.Kft«17Cfi*Ufea»Cfltll.0I 40 

[0116] 

Saw 2 2 fflfitft»S?C-1 09ftd»®»» 

KJt« 1 7 CfiUT. 1. 4--77Df / 7H72. B 8 > t*S t 3 C. 1. 

7--77D^'Jb>4. 1 « tt W 1 7 IC Ifi *! b £ 75 )£ IC ft I) . 

ffliftettSfc-i o«ntd»ta*Nasn7i. 7 7 9- # . 

[01 17] 

Saw 2 3 «IHt&»#§C-1 10tt6»<P»ft 

ItftflJ 1 7 Ci»ll T. 9. 9-y^fil/7;i/*U>-2->r;HJ?BS4. 7 8H*fflt 
i«ft'JC. ?. 9 -yi.f h 7 JUtf U y - 2 - 4" *S ?H 5 - 8 Z » tftffi UfeJK.*tt 50 
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. h a m 1 7iuiE«ufe^ac«£ii, fflswte»**c-i i<sMte*t»*e<De*>£ 

173. 9 7 ? Hfc. 
[01181 

^3£#J2 4 0JaUtfc»*^C - 1 6 OftfcttQSft 

Rftffil 1 7 C3ir U T . 9. 9 - y^f I/ > - Z - US7»4. 7 6>t*lt 

Zttft'JC, N-7iI)l-N - ( 1 ' - t 7 f h ) - 7- 757-9. ^7 
**l/>-Z-'f AS7i?. 1 OfrtttHUfcJUfttt. Si 16 0J 1 7C§EttUfcfiiSC<S£ 

[01193 

&&#J25 «JRftft***C-Z6©ftd»«!)IUt 10 
SiM 1 7 IC# I) 7 , 9. ?-5'/H7*Jfl'>-Z-UB7«4. 7 6 Hffilt 
Z fl! t> V C . 9. ?- : /7i:il7iU^-2--fJHi?l7. Z4?tffifflUfeJK.^ 
IS, Siiifll 1 7 CC«L fe^ftCttl) ■ ««ttdW**C-£8<5ttft»ta[«e<!>ISft 
H 7 5 . 5 4 3" 
[01 201 

«ttfll2 6 0SaWtfc»S*D-12SHbfc»<l>I{Jfc 

7 - (r -;7fiO - ?. f-y>if)\,7)ix\sy-z-'S)iiiJ&z. 6 4^.6 
- ( 9 ' . 9' -^^f;^7/^^l/>-2 , - ;u ) - z-7Dt^7n>ii. 9 9 2- 

, &B$ / f- 1> 7 U 2 . 1 2Hj;&Tl-7f 7 ( MJ 7 i 7 ? 7 7 < 7) A 7 5 / 7 A 
0. 35HHH7 (1 00ml) ft <£ ?K (50ml) 1 3 7-5i$fS;tia$3S5jltU;fe..jS. 20 
iBiEaWAVMUX^tBSUfctt. *Hl7llIE#t Ibt. CQHfttS/'JSir 
kH? < - ( SS M » = h^Z>)-?SBSUfe. h iH7tSET!Sb 

£ . » tt-^X>^7CH>®i8ft»K«tVflttab. ffl aWfc ft » D - 1 2 © ft ft » 
t&e^&I,* 1 7 4. 9 4 
[01 21] 

&ffi#J27 0JSHta»**D-16<?Mtft»<&«3i 

& JIflJ 2 4 IC ft I) 7 . 7 - (2' - t 7 f I ) - 9. <i - y * f )l 7 )l 4 U > - 2. - 4 )l 
15 7 Bt 3 . 64H«fflt^to l Ji:, 7 - (1 ' - CHI) - ?-=//fl7l 

*i/>-z->nua7tt4. 3 8n«sb, 6 - ( 9 ' . 9' - y * t ii 7 n st u > - 

2' — -f > - 2- 7*nf? t 7-$'U>3. 99f-tffifflt?«toVC8 - (9' . 9' - 30 
l7iUb>-2' - JU - 2- 7*OCfU>4. 73H«SlfeI}H*, H 

5 . 7 7^Sfe. 
[01 22] 

SS«Hi:Sll7, 6 - (9'. 9' -V*? K7 K*\,y - Z* - 4 )\,) -2.-70 
t?7H73. 999-t^fflt?n)ft';iC6 - ( N . N--/7i:)l-7' -75/- 
9'. ?' - : /^fl7iUb7-E' - ^)-2-7Dt7 t 7H>5. B7?ttt 
B U JH *l* . SUfc0J24C!EttUfcfiac«£l). fllaUbft»3^D-22<?Mtft»t38 
«e©££*U76. 3 2*Sfc. 40 
[01 23] 

&ifc#J2 9 fllaUbfttt3*D - 2 6 OftftttOKft 

»4fl!HCSll7. 7 - (2' - t 7 f )l) - 9. 7 - =// f I 7iU H - 3 - 
« 7 « 3 . 6 4 f t * ffl t I fc IC . 7 - (T - ?7H) - 7. 9 - =y* 7 x Z I 7 
JI/Sfl/>-2->fJH5?«4. 88ntll, 6 - (9' . 9' - 7* * f ^ 7 Jb # U 7 
-2' - ^Jl-) - 2-7D577H73. 99^•'£^^fflt2ft:t)'JC4-(9•. 9' 
- ; /7i:l7JUl/>-2' - -f;i/)-1-7 , D€^79L/>5. ZSHttSUfea 
*tt, Hftfll24CiE«!U*.;&£cttl), «J5tftd»ff*D-Ze<!>ftd»t»»efl)IS 
,1, * L 7 7 . 1 nife. 

[0124] 50 



(64) 



JP 2004 4334? A 2004. 2. 12 



h a m 3 o m a* ft ft » # * e - 1 © ft ft « o h ft 

4 - (9' . ?' - 7 *f ^7^^7-2* - a k ) ?7*u>-i-<r*a?*7. 

2 9 9", 2 , 7 - 7 3 - h' - 9 , 9-3^<Xf*7Jl*U>4. 461", kI?MJ7/.4 
. MHJ;&f(-7« (h^iZJ^^?^) A7 : /H0. 709-th III 
7 (1 00ml) ft <fc ?K ( 5 0 m i ) ^-?5i#g];tnM&$*Ufe. fcEilft^VMUX 

57< - ( » ffi » = h X > ) ?55lbfe. MUX7t>S£j±TB£Ufc£. 5* ? HH 

>^7{2h>95i^^«^ i ;ii8a^u, a aut a » e - 1 ©ftfttit&e©^^-^ 

. 8 1 

[01 25] 

££#13 1 ffl;TvftftU#^E - 1 2 <9ftftii<9^a 

K ftffl 2 8 C # U 7 . 4 - (9' . 9' -5^^f^7^*U>-Z' " A h ) ? 7 * U 7 
-1 - Uin«7. 29S-tffiffltZ«ft'JIC, 6 - ( 9 ' . ?' -yiH7*^l/ 
7-2' - <f AO ?7H>-2--fJH5?«7. 85H«1U. 2. 7 - 7" 3 - F - 
9. ?- 5 /^f A-7l?l/>4. 46?tgffltZffit'JC2. 7-V3-P-9. 9 - 
!7JUb>4. 74n«ibfelK7>tt, Kftftl 2 8 C IE K U 75 ft C « U . B 
fffcfc*#*E-1 2©ftft!t»t)SSfe0iK^>;U77. 0 3 9- *# ^ . 
[01 26] 

SIft3 2 flimftft»«E-16®ftft»083& 

H i£#J 2 8 C » tl 7 . 4 - (9' . 9' -yXf)l7ll^Uy-2.' - 4 h ) ?7H> 

-i - ua?i7. 2ntsffltafi'jc, 4 - (N-7xz;b-N- (1" -t 

7f Jl/) - 7' - 757-9' . 9' -Y hi y - I' - * AO t 7 9 V 7 - 

1 - 4 ;ua ■? $n 1. e 3nftfflifef%B. siiH5 | j28icietj;ufc^ftc«i). am 

ft ft » # ^ E - 1 60ftft»t$8*e©«ft*U71 0. 1 3 9" ft £ . 
[01 27] 

8&#J3 3 «mftft*»*E-22©ftft»OH* 

« JftflS 2 8 C # 11 7 . 4 - (9' . 9' ^7lUl/>-2' - 4 A, ) ? 7 ? U 7 

- 1 - 4 ;H5 ? m 7 . 2?9-tffiffl-f3ft:D , ;tC, 6 - (?" . 9' -V7 *Zk7 
U 7 - 2 ' - * ;U ) ?7*l/7-2->UU5 7tt9. 7 7 nSlbfeWJUJ, & 2 
8C!2«!U*.7JftlC«£l). fl»itft»*9E-2E<!>fl;ft»t3mfi®ISaVU78. 0 
9 2 ft*.. 
[01 28] 

%m® 1 

f? 2 0 0 nm<!)ITOSBfi|fi(|(i) tit^77lfit, flJ > 7«h>. 

x*/-*tffliiTH*a*»ufe. ^(DSttswnitiTffitb, r^icuv/ 

tf»/7ifc»U*.*, »2iftt<DS«*JH' , -CH3feUfctt. Il«t4X1 0 ~ 4 P cUC 
MEbfe. 

* r , ITO)iBSmffi±IC. 4. 4 - - C 7 CN-7xZ;b-N - (3" - ^U7i: 
AO 757) C7i;^tilIS0. 2nm/seo?75nm(5l?[:lib, JE Jl 

£1)7. ^ f5> ± IC , C 7 (2-^f;b-8-t7'7 7^-h) (4~7xZ;b7x7?- 
h ) 7;b5Z7/A^#J;Tvftft!®#^-A-6<<)ftft«5t > & * 3t S 0 . 

2nm/sec?50nmi5l?Cftii (SlJt 1 00 = 0. 5) U . fgftS >: U 
»! IC, h l J7(8-t; l J/7-07J^:')^t. iiiSSO. 2nm/seo-?5 
0nm<5S?c»2U. i*aA»»lliUfe. 

? mc *i <9 ± Y7l77AVllt, IIISO. 2hm/sec? 2 0 0 nm<i))l? 
IC # & « ( If Jt 1 0 : 1 ) U 7 S ffi * L . fcMrtfcfcfcS-tttSUfc. ffi . & « tt 

ftSU*L*M^f§*£3-C, SSflST, 1 2V©15«€J±tePiDU*.^C? ) , 54 

mA/cm 2 <9 m 36 » ft . II2420G(i/m 2 <9«se<9fg*^5israfe. 
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[01 2 9] 

xftfly 2 ~ s 3 

Xft$J 1 ICftl) T . %%§0)WfJ%Z:m\j T , fllaMtftfcA-eOftftWtttflitZftftV 
C . « 3t ft ft » § ^ A - 7 © ft A tt ( X ft fly 2 ) . fl!l * ft ft tt 3 ^- A - 8 <?> ft ft » ( X ft 
mz) . fl>JTftft «^A - 1 0 9 ft ft ft (Xftfl"J4 ) , B /Tv ft ft «5#^A - 1 2 ©ft ft 

a ( x ft m 5 ) , m m ft ft » § * a - 2 2 © ft ft » ( x ft fly 6 ) . fly m ft ft w § * a - 2 

6 © ft ft tt ( X ft fl<J 7 ) . 03 m ft ft » § * A - 3 2 9 ft ft » ( X ft $J 8 ) . B m ft ft » § 
§A-8Hlfcfttt (XftflS 9 ) . 0jmftft»**A-380ftfttt (XftflJ 1 0) . A 

« ft ft » § ^ b - e 0 ft ft » ( x ft a 1 i ) . fly m ft ft » & * b - 7 <o ft ft » ( x ft «y 1 

2 ) . «SUtG»»*B - 8 ® ftftSfc (Xftfll 13). fll/TftfttJg^ B - 1 1 © ft ft » 10 

( x ft fly 1 4 ) . m m ft ft * v * b - 2 1 0 ft ft » ( x ft fly 1 5 ) . $ » ft ft » § b - 

2 6 © ftft^ (X 16 1 6 ) , flJ/Tftft^S^ B - 3 7 O ftft?» (Xftfl<J 1 7 ) . fly* ft 
ft%J#^-B-3 8<9ftft® (Xftfly 1 8) . «^vftft»S^C-1©ftft» (XftflJ 1 9 

) , a m ft ft § ^ c - 5 <?> ft ft » ( x ft B 2 o ) . fly m ft ft » * % c - s ® ft ft w ( x 
ft m 2 1 ) , fly » ft ft » * * c - 1 o © ft ft » ( x ft w 2 2 ) . flj ft ft % ¥ ^ c - 1 i 
© ft ft » ( x ft fly 2 3 ) , m m ft ft t» * * c - 1 6 © ft ft » c x ft fly 2 4 ) . m m ft ft % 

#^C-26©ftft«5 ( X ft fly 2 5 ) , AS * ft ft * * D - 1 2 e> ft ft ( X ft fl<J 2 6 ) 
. flUSUtftttMD - 1 6 ©ftftD (Xftfl"J2 7 ) . fl<JTftft%J§^D - 2 2 Oftft^ ( 

x ft flj 2 8 ) - m m ft ft m § ^ d - 2 6 9 ft ft « ( x ft #j 2 9 ) . fly m ft ft » § ^ e - 1 
0 ft ft ( x ft fly 3 0 ) . fly * ft ft % § s e - 1 2 © ft ft » ( x ft fly 3 1 ) , fly m ft ft » 20 

# E - 1 6 9ft^» ( X ft #J 3 2 ) . 08;6MfcftW#*E- 2 2 © ft ft % ( X ft fl>J 3 3 ) 
tffifflUfeJJlJH*. SWSfl l JllCiE«!©55ftCJ: , ;*ttieif56ife* ; 5-tffKbfe. ^ 4l ^ ft 
(iJl^C, fZJif 1ST, 1 2 V<5fllE t ^PiG U *. Y Z h . * 6 ~ * S 6 © 3B * # 1 

[01 30] 

jt««i 1 

Xftfly 1 c ?* u ? . fE*!<?>Mic[iRu-7. flurxftft»s^A-e©ftft»tffiSttrc 

. C X (2-^f^-8-t/'jy^-h) (4-7iIl7i/7-h) 

£ it ? ffl I) 7 . 5 0nm<DS?IC3R*0. f&*S>£UfcJJ«.ftB:. XftflDllClE«<9^aiC 

.tvfcwitffefca^tftsafc. z 0 * * c . & *t ^ h m t , 1 zv5>ia*st^iD 30 

b £ * :? ^ . S£^f£*#5tSS?-ftfe. tSC'KPlttttSK. 8*t»1*Cf Ufe. 
[01 311 

2 

X ft fly 1 C » l! T , SE*fi<?>»fl?ICH&U7. fliftft»S§A-89ftfi*t«ffltZ« 
ft V C . N-^fHr-2-^htV7?yF?t*liUfe»*lt. X ftflJ 1 C IE « <o t a 
C^'JS^l^fgat^^-ti^^Ufe. C(9^^IC, ^If 1ST. 1 2V<9l5AlJ±ttP 

Aiufe^c^. I &(o%%i*mm? tin., t >j c^QUfttn^. astsucfa* 



[01 32] 
[£ 1 ] 



40 







mm 






(c d/m 2 ) 


(mA/c m 2 ) 




2 4 4 0 


5 4 


SJ&0J3 


2 4 8 0 


5 5 




2 3 9 0 


5 5 




2 3 4 0 


5 4 


6 


2 5 10 


5 5 




2 3 4 0 


5 3 


mmms 


2 5 2 0 


5 6 


^SS^J 9 


2 4 9 0 


5 6 


mmm 1 o 


2 3 4 0 


5 4 


njsey 1 1 


2 3 3 0 


5 5 


2?ffi0i] 1 2 


2 3 8 0 


5 4 


Ki*&#J 1 3 


2 3 6 0 


5 5 


mmm 1 4 


2 3 2 0 


5 4 


fUJSfSJ 1 5 


2 3 6 0 


5 3 


Si;6S0H i 6 


2 3 8 0 


5 4 


i 7 


2 3 8 0 


5 4 


^JSM 1 8 


2 3 5 0 


5 5 


%mm 1 9 


2 3 4 0 


5 4 


2 0 


2 4 2 0 


5 4 



20 



30 
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[* 2 ] 
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( c d /m 2 ) 


(m A/ cm 2 ) 


2 1 


2 4 9 0 


5 5 




2 4 4 0 


5 4 




2 4 10 


5 3 




2 3 8 0 


5 3 






5 5 


jKS fj i o 




5 6 


fllS#J 2 7 


2 3 5 0 


5 4 


jEH3 VJ & O 


2 5 0 0 


5 5 


S«i 2 9 


2 4 2 0 


5 4 


SiStfJ 3 0 


2 4 8 0 


5 5 


HM0<J 3 1 


2 4 8 0 


5 5 


3 2 


2 4 2 0 


5 4 


Hffi^tJ 3 3 


2 3 4 0 


5 3 


itK^J 1 
ifc«W2 


117 0 
15 5 0 


8 2 
7 4 



30 

[01 34] 

n n m 3 4 

it 2 0 0 nm<i)IT01Sfliffi(Iffi) t*t^7XSSt, fttJSfeSJ. 7 « h y . 

> 5* ;# U & , »IRIi!)t«$^7-CBtUjttt, & S II t 4 X 1 0 ~ 4 PolIC 

* r . ITOiiBH^ffi±ic > 4. 4 • . 4" -h'JX C N - (3' " " -^f*7i:* 
) - N- 7ii)l7U) MJ7i:i7S>tISSI0. inm/sec?, 50n 

X II ? . 4. 4' -CX CN-7i:*-N - (1" -1-7?K) 7 S= / ] C7i:H 40 
•ByaUbfctoS^-A-esMtfU&t. RS?f&135ff«», ^itlO. 2nm/sec-?2 
OnftiOf rcttll (llitl 00 : 5. 0) U . H-lJLitA«IKStaa*:fE*S 
Y U fc. 

^i)-?, J t<9±c, h')X (8- + /')/7-h) J/^zO^t, iiaiO. 2 n m 
/sec?50nm(?l?cilb, 1 * ft AtS & 1 >£ U . 

?7l yH^lt. s& * 31 g 0 . 2nm/seo-?200nmQ) J? 
tcttii (l«Jt 1 0 : 1 ) U7i8ffi*u, tli^iSitMli. ft, 

ttKLfc£«*#fE**3-C.(Z*5HST, l5V®!»*fft*PJDUfc*C%, 6 2 
mA/ctn 2 © * » ff » ft . *! S 2 6 20cot/m 2 ©f3ieo)fg*ff5l^rftfe. 50 
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[01 351 

nn® 3 5 ~ 6 6 

*Hfl8 4C35UI7. f*S0«ffiCiU7, 09m ft ft ft A - 6 <?> ft ft ft t « ffl Z ft *> 
U IC. fllmftftft A - 7 <9 ft ft 535 (HlKfl! 3 5 ) . 01 B ft ft ft § * A - 8 <?> ft ft ft ( 
XHEfl 3 6 ) . 0!imftft»#^A- 1 0 ©ft ft ft (Hft0!l 3 7 ) . B ffi ft ft ft $ §■ A - 1 
2 © ft ft ft ( £ ft #J 3 8 ) . 09 m ft ft ft * * A - 2 2 (0 ft ft ft ( £ ft JB 3 ? ) . 09 /Tv ft ft 
»S^A-Z69itd» (tii40) . fflji ft ft ft § * A - 3 2 <9 ft ft ft ( ^ ft #J 4 1 

) . «imftfttt#^A- 3 7 oftftft i%mmn 2 ) . #j/Tvftftft§^A- 3 8 ©ftftft 

(£ftflJ4 3 ) , 09mftftft£S B - 6 <9 ftftft («094 4 ) . fflfJt^«§B-7 
© ft ft ft ( £ ft 01 4 5 ) , 09 m ft ft ft § * B - 8 © ft ft % ( £ ft 09 4 6 ) . 09 m ft ft ft tf 10 
3-B-1 1 <9 ft ft ft ( £ ft 09 4 7 ) . 0<J * ft ft ft # ^ B - 2 1 <9 ft ft ft ( £ ft 0<J 4 8 ) . 
09 » ft ft ft # ^ B - 2 6 <9 ft ft ft ( II ft 09 4 ? ) . 09 at ft ft % * * B - 3 7 <9 ft ft ft ( * 
ft 09 5 0 ) , 09 m ft ft ft V ^ B - 3 8 <0 ft ft ft ( X ft 09 5 1 ) . 09 m ft ft ft » * C - 1 © 
ft ft ft ( % ft 09 5 2 ) . 09 ffi ft ft ft § ^ C - 5 <5 ft ft ft ( H ft 0»J 5 3 ) . 09 m ft ft ft § ^ 
C - 6 G) ft ft ft ( 91 ft 09 5 4 ) , 09 m ft ft ft 9 ^ C - 1 0 0 ft ft ft ( £ ft 03 5 5 ) - Aft 

ftftft#^c-i 1 o ftftft (%mmb 6) , ffl/Tvftftft§^c-i 6<5>ftftft (xitfl 

5 7), 09*ftftft$*C- 2 6 Oftftft (Hft095 8 ) . 0<J/Tvftftft##D - 1 29ft 
ft ft ( % ft 09 5 9 ) . 09 * ft ft ft S ^ D - 1 6 G) ft ft ft ( X ft 09 6 0 ) . 09 S ft ft ft * * 
D~2 2<9 ftftft (£ft#J 6 1 ) . 09/Tvftftft#^D - 2 6 ©ftftft (£ft09 6 2) . W 

m ft ft ft & ^ e - 1 © ft ft ft ( n ft m g a ) . 09 a ft ft ft # * e - 1 2 0 ft ft ft ( % ft a 20 

6 4) , 09 a ft ft ft # ^ e - 1 6 a) ft ft ft ( n ft m 6 5 ) . m m ft ft ft § ^ e - 2 2 9 ft 

ftft C ^ ^ 6 6 ) tfitfflUfcJiUftl*. Hft09 34lClBH!©^aiC<fc l J*^m^fget*^ 
C 0 1 3 6 1 

in 3 ] 
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%2& 





mm 






( c d /m 2 ) 


(mA/c m 2 ) 


mmm 3 5 


2 3 7 0 


5 4 


nmm3 6 


2 3 2 0 


5 4 


3 7 


2 3 4 0 


5 4 


m^m 3 8 


2 3 6 0 


5 6 


mmmz 9 


2 3 3 0 


5 5 


^JS0iJ4 0 


2 3 7 0 


5 4 


mm\4 1 


2 3 8 0 


5 5 


*M#i4 2 


2 4 6 0 


5 4 


H*£0J4 3 


2 3 4 0 


5 4 


^*S«»|4 4 


2 5 8 0 


5 6 


3US014 5 


2 3 4 0 


5 4 


mm&i4 6 


2 4 10 


5 5 


^«§^4 7 


2 3 8 0 


5 5 


^MM 4 8 


2 3 8 0 


5 5 


^JS0t|4 9 


2 4 2 0 


5 4 


gmw5 0 


2 4 10 


5 3 


^Jfi^i5 1 


2 3 5 0 


5 5 


HJgj^ 5 2 


2 3 4 0 


5 6 


siism 3 


2 3 6 0 


5 5 


HJ&m 4 


2 3 4 0 


5 6 


5 5 


2 3 2 0 


5 5 


*&#J 5 6 


2 3 3 0 


5 6 



10 



20 



30 



[01 373 



(70) 



JP 2004 43349 A 2004. 2. 12 



m2m (mis) 





WIS 






( c d / m 2 ) 


(mA/ cm; 


MMM 5 7 


2 3 8 0 


5 4 


HJI^J 5 8 


2 4 2 0 


5 5 


Hffi^J 5 9 


2 3 5 0 


5 5 


■gmm 6 o 


2 4 4 0 


5 6 


mmm 6 i 


2 3 6 0 


5 3 


^SSM 6 2 


2 3 3 0 


5 5 


*ffi0»J 6 3 


2 4 6 0 


5 6 


Hlfiffl 6 4 


2 3 4 0 


5 4 


^JS0J6 5 


2 3 3 0 


5 6 



10 



[01 383 

X * #J 6 6 

f? 2 0 0 nm(9[TOjeaBit£(ifi) t**Z#7ZS«t. ftt&ftK 7Ch>. 

ffll*ilSO**7R^^-CHSUfe«. li«t4X1 0 ' 4 P oUC 

X E U fe . 

tf, I T 0 ii Efi Hffi ± ic, 4, 4' - C 7 (N-7i:)l-N- (3" -^H7il 30 
& ) 7^y) niilltliSIO. Znm/se&f I 5nm<5ll?cilll, ZJL 

» II "? , ^ <9 ± C . C X (2-^f^-8-*/U/7-K) (4-7iini/7- 

h ) j^z^AVfliaiftftBjsSA-e^ftftat. iisio. 
Znm/sec?50nm<i))l?c«ii ( S 1 it 1 00 = 1. 0) u . f§ ft S * U £ . 
huz (8-t;y/7-h) JJ^i'J^t. Si*SO. 2nm/sec?5 

^ «i C *t <D ± c , 772;/0A*tRt, ?£ * 3i £ 0 . 2 n m/ se c ? Z 0 0 n m<i)l? 
cttaR* (Hit 1 o : 1 ) iT^tsn, *«*j?5e**3-t ff&U fe. Si. 

, 40 

m A / g m 2 ® * » # a ti . S8H40cd/m 2 oSS&oSEfcfffcartifc. 
[01 391 

51 MS AS 6 7 

^isi e 6 c» i) t , 5S*s<9»jaeci»b7. (z-^n-8-t/y/7-h) 

(4-7iII7i / 7 - K ) 7 ;i> 5 Z ^ A * fflffv ft ft » A - 6 3>ft ft » t ffi ffl * Z til ft 
MIC, C X ( 2 - y f - 8 - + y 'J ; 7 - h ) 7 : 7 - U - * t y - C 7 C 2 - 
*f*-8- + y" y y 7 - h ) 7yu§z^A*ffiSMtfttt#^B-60ftftWtffli)7. 
5 onm®n^c«ii c a » it i oo : 2. o) u . 5g*ivu*.J3«.*tt. mmme 6 
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m A / g m 2 o « a # a ft £ . II2350cd,/m z 9Sie<i)«t^ii?ftfe. 
[01403 
X « $l 6 8 

IM6 eCfiUT, f£#fi®»fl?Cl*U7. C X (2-^fl-8-f y'J/7-F) 
(4-7xZiU7i / 7 - I- ) 7 A,^ Z 9 * fflaWt £ * A - 6 <Dft G » t « ffl T Z fc 

i ) c , (2-^fii-8-t;yy7-h) (4-7i:^7i/7-h) 
$AVffil3Ubfc»«C - 1 oft 6 » t ffl i) 7 . 5 0 nmc)ircttil ( 11 it 1 0 0 
: 1. 0) U . 5B**VUfeJH*H:. »»«88ClE*©55ftCJ:y*»*^«** ; 5-t 
ffSbfe. 10 

U ££$l^fg*£^ C . KSSHST, 1 2 V Q "H ^ S t in U fe V C . 54 
m A / g m 2 o « a » ft . M23 Z 0 g d / m 2 o>ir8£<9f!*#5tga?ft£. 
[0141] 
X ffi #J 6 9 

ir 2 0 0 nm<i)ITOgB§ia(IjS) tSf^T7XSSt. f ttSEffl. 7Cf>. 

*y>tt*Ufett. **RB®*«*A,$r-CH5£Ufctt. I1HHX1 0 ~ 4 PaC 

X BE U . 

*r, ITOSHfl^ffi±IC, 4. 4' - CX CN-7xZ;U-N - (3" - * T )l 7 ± Z 

h ) 75/] C7i:;i,tiili0. 2nii)/sec?7 5nm<9lirciiO, jEJL 20 

3J? II ? . t © ± IC . £ X (Z-Xfll-Q-^JU/y-h) (4-7xZ^7x/ : 7- 
h) 7;i^Z*7^*#JftftfcW#*A-8®fte»t. UttZSHSKiMJ. IIISO. 
Zntn/sec?50nm(!)ltc«ll (IS it 1 00 • 2. 0) u . 56#S V U fc. 

C , 1, 3 - C 7 C 5 ' - (4" - tert-7f^7iZA) -1' . 3' . 4' - 
$<i?y*S7y--k-Z' - 4 h 3 ^ > > t , ^ItISO. 2nm/sec?50nm<5 

? * c G> ± c , Y7?-7UVIt, illSO. 2nm/seo-?20 0nm©Jfr 

ic&^i (Hit 1 0 = 1 ) u 7Bti* b . *««*56***tttKUfc. ft. 

, 3S*«0KEttlfit«-3fc***ftUfc. 30 

rFSu^^«m^f65t*^ic, a)iiiaT, i zv©ia«fft<piobfevc%. 54 

m A / g m 2 0 * » # a ft fc . Si K Z 3 Z 0 g d, / m 2 ©i§i!ie<?f§7t#5iS3?ft;fe. 
[01423 

x % m 7 0 

^^^j6?c?yiiT. ^*i©r#^ic^UT, c x (z-^n-B-^yy / 

(4-7xZ^7i / 7- n 7^Z9AVffl*ftSWA-8©ft£^t«ffltZtt!t> 

vie, sux (8- + y y / 7-h) JiRz^/.vwfvjteas^B-v^ft^ati 

1)7, 50ntnCi>J??ICtt&*(liit100:4. 0)U.**I*UfcJHfrtt.5Sfc 
#J 6 ?ClEfKt975)SlUJ; , y*^m^fS*3!?^t^Sb^. 

fF&u££^i^?§*$3-ic, Kis^iiT, 1 zv©ia«JBEt*aiufe^c4. 55 40 
mA/cm 2 <?) « a a ft . iiM40cot/m z ©f^e^fgTt^eisrft^. 

[01433 

nmm 7 1 

5USfiS8?cairi)7. 5£#S<?>»Ji&CRU7. C*X ( Z - ^f i^ - 8 - t yj / 7- F ) 
(4-7iI*7iy7-n 7J^:')iVfflHt^ttA-8(i)ft^«t«ffltIftft 

y ic , e x / y / M 7iu:u-u-<tty-n ( z - 

A-B-t; yy?-n 7*^:nKfls*d»#*c-i 1 <d ft d» t h 11 7 

. 5 OnmtDf ^Cttii ( 1 • it 1 00 : 3. 0) b . 5e#fi*UfcJK.*H*. S *&#J 6 
ft&U£#$iI^S§7t&3-IC. ^^f 1ST, 1 ZV®I»*Et*PJDLfcfcC*. 5 4 50 
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m A / g tn 2 <9 * » # St ft . fSH 9 0 g o(, / m 2 $>Sge<?>5gftff5ia7ftfc. 
[0144] 
H fls #J 7 2 

gnoonm9lTOIfliffi(BS) t£?2;tr:7XS*t> + <!£;*flJ. 7 -e b > , 

*»/>ft»Ufe«, »«Rl<DS«:RA'* , -CH*Ufe«. II«t4X1 0 ~ 4 PolIC 
X J± b £ . 

tf, [ TOiiBSiffilc, 4. 4' -CX (N-7i:l-N- (1" - f 7 f h ) 7 

5/) C7i:At«IIIO, 2nm/sec?Unm<i)l?i:Iib, i JL a A tft 
isu^. 10 

K t) "? . 9 ± C . fl!«ftd*#*A-7<9ftd»V1. 4 - C X £ 2 ' - ( N . N - 7 1 

7 i z ^ - 4 " -75;7i:A)if:i) ^ > -tr > t . ^^^^«^»^ - & * a s 
0. 2nm/sec?50nm<i)gti:ttli ( 1 1 it 1 00 : 5. 0) b . ?g ft S >: U 
fe. 

se c. huzcs-tyuy^-nji^z^^t. iisso. 2nm/sec?5 

7 mc © ± c , y^JvOAVffit. I1SIO. 2nm/sec? 2 0 0 nm<!)l? 
Cttfcl (lift 1 0 : 1 ) U T&ffiV b . *HS«*3E**3-ttiFSbfc. (SI. 

ffllb^*^*^***^^. & & g H Si T , 1 2V<?iatEtfPJlUfeVC^ 6 2 20 
m A / g m 2 o * » # » ft . flS 2 8 0 g d / m 2 Ql&e^ftttfitSS^ftfe. 
[01451 
XKfl 7 3 

*Mfll7 2C3»U7. ^*i<5r^CSU7. #J ;3Ub £ 535 § 3- A - 7 <?Mb £ ?& * 1 . 4 - 
t'7 C 2 ' - ( N . N- ; /7xZ;i/-4" -7S;7i:JHlT:in > > t « ffl 
TZflfcUCfllSUtattS^A-IOOfcaai*?. 1 0 - C X ( N . n-=/7iz;u 
-4' -7$/7iZJl) 7>h7t>tfflll7, 5 0nm®Jf7C#SRl(llft10 
0 : 5. 0) b , 5E3t«>;U^J!».5H*. HJg^J7 2!CiEi!<5^ftlC«fcU*itS«^f£**^ 

ft H L * IC , SIIIIT, 1 2 V <&!it«JEt *P » b fe V C ?» - 6 4 30 

m A / g m 2 © * * 1ft . 11 3 3 8 0 G ci / m 2 <97l3i&0?§3fe#5il§7ft;fe. 
[0146] 
51 » fll 7 4 

ftJ!§#J7 2!Cftl)7, fcafcl^PSKlCfSbT, Wffifc £ % A - 7 <0 it & % V 1 . 4 - 
t'7 C 2 ' - ( N . N-V7xZ^-4" - 7 § y 7 i I )b ) ItZJI] ^ 7 -t? 7 t ft ffl 
* Z ft *> V C . «aUba»**A-£B<DfcG»*1. 4 - C X C 2 ' - ( N . N- : /7 
x Z K - 4 " -75/7iI^) It:^) "(>1?7tfflU7, 5 0 n m^H^Cttil 
( 1 1 ft 1 0 0 : 7. 0) b . «* S V b fe * Jhtt . ZClS*<5^ac*'JS« 

isstt^tffSb fe. 

^sib*.********^, e*iiiST, 1 zv<?>E3S«fltt#fl]Ufc>£c?», e 1 40 
m A / g m 2 <9 « 3t a ft . ?# S 3 2 6 OcoL/rm 2 ©f^e^fg^^Sl^rft^. 
[0147] 
H ffi #J 7 5 

K«ifll7 2C»l)7. fg*l©ff*$IC^bT, fll3Wtfittfc*A-7<SMtfc»*1. 4 - 
C X £ 2 ' - (N. N-77iZl-4 - -7S/7i:)l') ItIA] ^ 7 7 t tt ffl 
tHfc'JC. «aftft»»*A-889ftd»H. 4' -CX £ 2 " - (N. N - 7" 
7 x z * - 4 ' ' ' -75/7iH)it:^) C7i:Atlii7. 5 0 n m <9 if 7 
IC tt ft * ( lift 1 00 : 1 0. 0) U . 9e*I*0fcJR.*tt, Hi&ts#J7 2ClSti;<i>75)i 

tt&U£ t$ l^fgft*^ IC, SJilllT. 1 ZY©Ha«Et«PJDbfe>£C?», 6 2 50 
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mA/cm 2 0) « SI •» % ft . SIH40ccL/M 2 <9fl£<9?£ft#5lgS?-ft;fc. 
[01481 

n m m 7 6 

H»ffl7 ZC3JU7, 56* § <9 »J* C SS U 7. , flj m ft ft ft § ^ A - 7 <9 ft ft ft 2 1 . 4 - 
C 7 C 2 ' - ( N , N-77i:)k4" -75/7i:*)lf:*) "< > > t tt fll 
t 3 C . flJ * ft ft ft £ ^ B - 7 <9ft ft ft >! 9 . 1 ( N . N - Y 7 x Z ^ - 

4' - 75/7iI^) 7>h7«>tfflll7, 5 0 nm©f tCttll (IlJtl 0 0 

: 8. o) u > **i*bfew*tt. sn?J7 zcgf^^ac^'jsiifffis^t 

SHilST, 1 EV©ta*flEt<PaiUfe>{C%, 6 3 10 
mA/cm 2 <?> 1 a # a ft £ . »Jg347 0cd/m 2 <?>JfS£<&$§*#fiiffl7ftfe. 
[014?] 
f?JS#l 7 7 

5 ®§ ISII 7 2CSll7i 5g*§<9MCf»b7.#JyTvftftft#3-A-7<4>ftftft}:l. 4 - 
H C 2 " - (N. N-77i:)l-4" -75/7i:J/) ItZJH \> IT > t tt fil 
* 3 tf! fc 'J C . 0J5Mtftft3*B-2 10fcft»V4. 4' - C X C 2 " - (N. H~Y 
7 x Z h - 4 ' ' ' -7§/7xZ^) IfZl] C7i:ltll)7, 5 0 n m c/> If 7 
C 8 * ( H Jt 1 00 : 5. 0) U . f£*!*UfcJ».$H*. Hftfll7 2ClE«0fi5SC 

ft&U£t$l^f§*£3-!C,&&gHflT, lZV©ia*ffit<PiDOfe){C4. 6 2 20 
mA/cm 2 o> « a * a ft £ . IS347 Occi/m 2 <5>i®&<<>fg*#5lS3?ft£. 
[01 50] 
HJSflJ 7 8 

HJSflJ 7 2 IC ft I) 7 , 5e*l0»J58C»UT. #J ^ ft ft ft § ^ A - 7 © ft ft ft * 1 . 4 - 
C X C 2 ' - ( N . N-=/7xZ^-4" -7§/7i:^)lf:A) ^>-t?>tffiffl 
t Z ft fc V E . -f5>J /Tv ^ ^ ^ B - 3 8 <i> -{b •& 4 . 4' - C 7 C2" - ( N . N - =/ 
7i:Jl-4' ' ' -7S/7iH)it:iH ['7i:Hlii7, 5 0 n m <9 JI ? 
ic « & * ( 1 1 it 1 oo : 1 o. o) u . 36*fivufej»>*ns, ^ssmzcfewoaa 

ff&b&*M^?s**3-ic, asiiST, 1 2v®ia«Et«pioufe>jc^, e i 30 

mA/cm 2 a> ■ a # a ft . IS 3 26 0 c cb / m 2 <?>llse<?>5B*8r«B7ftfe. 
[0151] 

nmm 7 ? 

3SJfcfll7 2CfirU7. «*i<5i^ClU7. #J 3* ft ft ft § ^ A - 7 <5 ft ft ft V 1 . 4 - 
C 7 C 2 ' - (N. N-^7i:l-4" -7S/7i:^)It:D *t > > t tt ffl 
tlttfi'iC. flj ifv ft ft ft & ^ C - 5 Qft ft ft * 4 , 4' - C7 (2" - (N, N- ! /7 
i:*-4' ' ' -7U7iZin jlt z)i: C 7 x Z * t ffl I) T , 50nm9l^C 

6 & * ( 1 1 Jt 1 00 : 7. 0) b > J5tlHjt*JHt. 5Ug«U7 2CiBtt©*ftCJ: 

ftSbfcfcfte*****!?. ^(SfigT, 1 ZV«5iatfft*ttbJ£VC%, 65 40 
mA/cm 2 <?) * » # a ft . ft A 3 6 8 0 ci/m 2 <9i;!e<9!6*#5lS3?ftfe. 
[01 52] 

£tefll7 2C*ifl)7. S*l9ifiEcBll7, ffl5ftd*S?A - 7<i)ftft»)! 1 , 4 - 

f 7 C 2 ' - ( n . K-y7i:*-4" - 7sy7i:*)if:«r) ^ > -t? > t ft 

f Zttfi'JC. flJ /Tv ft ft ft # ^ C - 1 0 <?> ft ft ft * ? . 1 0 - C 7 (N. N - =/ 7 x Z ^ 
-4' -7^/7iZil/)7>h7fi>tiU7. 5 0 n tn <9 II t C Wit (liitl 0 
0 : 8. 0) b , **I*bfeK*tt. K*«7ZCEtt®fiftC«fcV*i««l?fe** : 3- 

ffSb fc£tt}«*5£**3-C, $£&gHflT, 1 2 V<3>B»«ff t «PJtoUfe*C 6 5 50 
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mA/cm 2 <P * » » ft . §1 3 3 7 Oci/m 2 <i)fSfe<?)fg*»it^rftfe. 
C01 5 3 I 

% m w 8 1 

C 2 ' - (N. N--77i:l-4" -75 / 7 i I)H IflA) >\ 7 7 t IS ffl 
nttfi'JC, fljRftd*#*C-ZB<9ftd*n. 1 0 - C X ( N ■ N--/7i:JI/ 
-4' -7§/7i:;i/) 7>h7H>tfflll7. 5 0nmc)f ?Cttil (liJt! 0 
0 : 5. 0) U > ****UfeJJL5H*. HJfi«72ClEtt®^aCJ: , ;*«Beif5E** : 3- 
t U fe. 

ffKLfe*«lS***^C. 1 2V©lJt*fft**lbfeVC4. 60 10 

mA/cm 2 <9 * St # S ft . »I 3 2 9 Ocd/m 2 Qf^6q)f6*^5iSrftfe. 
[01 54] 
X ffll 8 2 

XJSI?J7 2IC3U)?. 5g*S<5)»J»CRU7. flIJRft ft % # ^ A - 7 <5 ft ft Hi * 1 . 4 - 
C X C 2 ' - (N. N- ; /7i:Jk4" -75/7i:)l')lf:JH ^ > i? > t ffi ffl 
tJ«fc'JC. flSlt6*S?D-1 2 9 ft ft ft * 4 . 4' - C X C2" - ( N . N-=/ 
7xz;u-4' ' ' -7$/7i:jH ifiJ^] C7i:*tfflii7. 50nmQI?l- 
CAii ( 1 * Jfc 1 00 : 5. 0) U . 56***UfeJ!lfttt. 51 « ffl 7 2 IC 12 f& <9 75 SUC 
«£ 'J #^l^fS**^t^SU fe. 

fPKUfc£««#56**3-C. ^H^IST, 1 2 V^IJiiffttPJDbfeVC^, 6 3 20 
mA/cm 2 o> m a # a ft . IS 3 6 2 0 c d / m 2 o)fiieo)fg*^SiSrftfe. 
[01 553 
HJSflJ 8 3 

m&#J7 2lCftl)7« 5B3tl0WS)ecl»U7, flaHtfttt*^A-73>ftftftV1. 4 - 
C X C 2 ' - (N, N--/7iZ^-4" -7§/7i:^)It:I) 7 # 7 t £ ffl 
tJttfi'JC, a ffi ft ft ft ^ D - 2 6 <9 ft ft % V 1 . 4 - C X C 2 ' - (N. N--/7 
iZJ|/-4" -7§/7iIi) iTZiU ^>^>tfflll7, 5 0 n(n<5l?Cttii 
( 1 1 Jt 1 0 0 : 7. 0) U . ****UfeW*tt. m6ffJ7 2CiE«<?)^ftCJ: , J*« 

ffso fcfc«*#£**3-ic, fzn^igT. 1 2 voisiiff t enin U * C *> . 6 5 30 
mA/cm 2 <D*»#»ftfc. JiS3 7 5 OcoL/m 2 ©TfJIgofgftttfilgStftfc. 
[01 563 

Httfi!7 2C«l)T. BfcSQMcBRU?, 08 St ft ft ft * ^ A - 7 <0 ft ft ft V 1 . 4 - 
t'X C 2 ' - (N, N-77iUl-4" - 7 ^ J 7 x, IfUU ^ > i? > t « ffl 

tHlD'JC, $ * ft ft ft & ^ E - 1 <9 ft ft ® >: 4 . 4' - C X C2" - (N. N - 7" 7 
x ZZ K ~ 4 ' ' ' -75/7iI^)1t:I) C7i:ltfflll7, 50nm<9f ?c 
ft & S ( 1 1 Jt 1 00 : 3. 0) U > ^*IH^J^HJ. lllHs #J 7 2 IC IE «! Q> 75 £ C £ 

ftSUfcfcffiS*****^. ^SIIST, 1 ZV<Pia«Et«PiDUfeVC%, 64 40 
mA/cm 2 © « a # a ft . fI 3 6 8 Occi/m 2 <?>SSes>*3fe#sti8?-ftfc. 
[01 573 
SJistfJ 8 5 

Hi&§#J 7 2 C ft I! 7 , %KMQMMCB(j 7 , #J m ft ft ft & ^ A - 7 <9 ft ft ft * 1 . 4- 
C X C 2 ' - (N. N--77i:)l-4" ^^niUDlfZl) ^>-tr>tffira 
tlttfi'JC. ai » ft ft ft • * E - 1 2 <9 ft ft ft * 1 . 4 - C X C 2 * - (N, N - V 7 
x z )l - 4 * -75/7i:il) itzjU , x>ir>tfflH7, 5 Onm<!)ll?c«Il 
( 1 1 Jt: 1 00 : 1 0. 0) 0 , 3fi*«VUfe**tt. XJSmZClEtt'&EfcC.fc'Jfc 

* 1 u fe. 

ftSLfc^flS******!?. §ZM£BSlT, 1 2V<9l»*JI t«PJ0l,fe*CS. 6 4 50 
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mA/cm 2 (P « » # » ft . «K3 7 20cd/m 2 0SSe<9fE*#5tiBrftfe. 
[01 58] 
HJfeW 8 6 

f ? 2 0 Onm(9 I TOSMI (Ifi) tStJ *7 7SSt- tftftffl, 7 XL b y . 

> ;£ ;f U £ & . »«fll<D*a*JH^-CH*U**, 8««t4X1 0 ~ 4 PaC 
5S J± U . 

Sr. I TOf B§ililc, 4. 4' - C X CN-7xZ;U-N - (3" -/H7i: 
I) 7s;) C7ii*t»i*IO. 2nm/sec?75nm<9f rcHIU, JE JL 

a l)?. ^®±C. fll«ttft»»^A- 1 2<?MbG»t. &«^®0. 2nm/sec-? 

h i n(8-1=yy;7-l')7)^:Ht. IllIO. 2nm/sec"?5 

nc^<!)ic, Y7? 5 ;HiSt. liSIO. 2nm/sec-?20 0nm<9jf? 
c»Sf * (Hit i o : n bTBtsyb, i»iSS**^tfFSt^. ft . &*t*. 

£ U fcSM***** C, S>I?1ST. 1 2 V 98»IS t ^PJO b fe V C ?> . 58 
mA/cm 2 <D « a # a ft . 0S274OccL/m 2 9iS8e<2>563fc#«ffl?-ftfc. 
C 0 1 5 9 1 
8 7 

HifcflJ8 6ICftl)-Z, 56*SO»J«C»U-?. fllaWtfctt A - 1 2<SHt£»t«B*Zfl: 
fc> ! J C , fljBUta»*3-B-8<SHtfc»ttt/B0fcJ'Aftl*. 8 6 ClBtt® £ ft C <fc 

ffliUfe-fcia******!^ g & & H ft T , 1 2V©ia*SttPJDUfeVC%. 5 8 

mA/cm 2 © * a a? a ft . ® 2 8 6 oci/m ! ©fjse^fgit^sisrftfe. 

C01 60] 

x m m 8 8 

£^#J 8 6 IC ft II 7 . 5S*l©»JiKCl»U7, #J S ft ft ft A - 1 2<?Htfc»t«JBrZtt: 

*> u ic . asFvftdWS^c-ze^ftetttttfflUfemJuac. £M8 6icie«!o>75£ic 

fFliOfefcMflf&fta^C, & $ ^ H ft T . 1 ZV<5lII5t^aitfeVC^, 5 5 
mA/cm 2 <9 m a ^ a ft ^ . ?»®2480cc(,/m 2 Q)^S6<9fg^^5|^rtifc„ 
[0161] 

n ffi m 8 ? 

l? 2 0 0 nrti<!)ITOI«Hi (iS) tStI*77tSt, + tt&flJ. 7CS>. 
I^-*tfflll7lB*ltft#Ufe. ^<9S«tS*#X tBU7tt»U . 7>iCUV/ 
tf 1 / > ;5fc & I, £ & . SIRKSiSJJI-y-CltUjfe*. llit4X1 0 ~ 4 PolC 

* r , I TOIilffillC, 4. 4' - C X CN-7xZJU-N - (3" -^U7i: 
) 7S=/3 niil^IillO. 2nm/sec?75nm0l?clit, EJL 

s-AitJsivufe. 

at)-?. ^o±c. fllaWta»3^A-8<?Hbfc»t. ^ItISO. 2nm/sec"?5 
onm^irclli, fg * S * b . 

KH?. i t^±IC. 1. 3 - ex C 5 ' - (4" -te)-t-7fl7i:l) - 1 ' . 
3' . 4' - 4 *r yyj V ~ )l> - Z ' - 4 h ] / x>-tr>t. & f tS Jt 0 . 2nm/sec 
?5 0nm<9Jf?iC&Sb. 13-3iA»Stfi*Ufe. 

^<JC*t©±C.-Y7*y>^V!Rt. ^«3iS0. 2nm/sec?20 0nm<9)?7 
Cttil (HJt 1 0 : 1 ) bTgffiH. SM^fEfts^tttsufc. ft, 
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mA/cm 2 <?> « a # a ft . f 1 1 8 2 0c<i/m 2 ©t^e^^at^sis^a^. 

[01 62] 

n m m 9 o 

UC, fflwfcd***B-8<?Hta*tttfflUfcW*tt, ftM8?IClE*J!<9;fiBclC<fc , J 

* «B 5 fS ft £ * t ft H U k. . 

ftSOfcfcttmflBfcaSC.fcJftSPHST. 14V<D***fiEt«PanUfe*CS, 45 
mA/cm 2 <?>ma#aft;fe. IS1 8 4 0 cci/m 2 o>t31£c>7??t#5£S?ft£. 
[01 63] 

x m m ? 1 

HJ6ey8?C«U7. 5§*i9i»acHiU7. ffJaHtfc»A-8SHt£ttt«fflTZtt:|D 
t) C , 0JaWta»MC-6fl>ft;d*t*llUfcJll*tt. Xttfll8 9CiEtt®fi5SCJ;V 

* fll « * 5E * * * t ft K U * . 

mA/cm 2 »ft . » fi 1 47 OccL/m 2 <9f*lfec>?gft#5ll3;?-ft£. 

[0164] 

x m m 9 z 

X* / -*tffll|-7«S*ft*bfe. ^©SlSt ££#Z t/iUT^fclU . f I5CUY/ 
BISKJlttS^y-CltUil*, ft 1 ffl t 4 X 1 0 ~ 4 P a. c 

tf, I TOiHStttlC. 4. 4' -C7 (N-7iZl-N- (3" -^fl7il 
Jl/ ) 7 $ y ] C7i:At»l*B0. 2nm/sec?75nm£!)f?«lb, JEJL 

an-?, t <d ± c , h'jx C8-t/'jy7-F) 7;^:nvifWte»§tA-2 

6 <2Mb G » t . I1SSO. 2nm/Sec-?50nm<!)i?lCttS 

1 (lift 1 00 : 1. 0) U , «3-lt£fit*fc*L3E*fi*Ufe. 

? mc <?> ± IC , 77*5/^*SRt, & * 31 & 0 . 2nm/sec?200nm9J? 

ctt«* (lift 1 o : u utbsh, £«gm^?gftfc3-i<ft&u£. n. »«a. 

ff« t C , &*l§H§lT. 1 ZV9tat)Et*lDLfeK5. 55 

mA/cm 2 <5 « a # a ft . 112 3 2 0 c d / m 2 <9f3ie<i>?!ft#fiiS?ft;fe. 
[01 653 
X ffi #J 9 3 

?l fls #J 9 2 IC ft II 7 . ?E*l0J&I«ICBRU7. MJ X (8-ty'J/7-h) 7IS:7 
AVfilSftfiillA-ZeiPftdtttttffitZttft'JC. h U X (8-*/U/7-f-)7 
^$z^*$J/fvtt£3&i ; &^B-37<iHt£333-£ffli)7> 5 0ntn<5lti:ttii (11 
ft 1 00 : 1. 0) U , fBSfci^UfcJK.i'H*. ^ffiW92CietK<975ftC c fc ( ;#«l^fg 
t ft& U fe. 

ftKUfcfcM*****!?, ^SfllT, 1 2V<PBa«fft«PaiUfe>£Ci. 54 

mA/cm 2 <o « a # a ft . iiznocci/^ ©^^e©fg*^5i^rft^. 

[01 66] 

^il?4 

Sil? ZCJiHT, fg*S®»SECl»UT, h'J7 ( 8 - * 7 U 7 7 - K ) 7)^:7 

Dimmit&VB a - 2 6 <?nt a » t * ffl t z « t) «j c . c x (z-^f*-8-tyyy 

7 - K ) 7l5:7^-u-^y-['7 (Z-^f 1-8-t / 715: 
"5 A V fll >fv ft & # -t C - 1 03Hfca»tBl>7. 50nm<9S?c«Ii ( 1 1 ft 1 0 

o : 2. o) u , ^Tts^ufeijt^R, nm&n i^mmco^mc * y *«s^fg*«^ 
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mA/cm 2 ft . Iin50coL/m z <9f8fe0f!7t#5i^?ft£. 

[01 673 

n n m 9 5 

ITZOOnm0ITOIB§|fi(Sffi) t^tU^Sffit, tftBESJ, 7 t2 h > > 

x 9 J ~ h t ffl i) 7is«^ u ^©fifits*arx tffli)Ttt«u . r^icuv/ 

*/>»^Ufe*. SS*Slt<?)*«ac^y-CH3£U*.ft. IIHHX1 0 ~ 4 PolC 
SS HE b . 

*r, 1 Toansittii:, fliaUbaass-A - 7 ©ft^atiisso. 2nm/se 
c-?5 5nm<9)¥?ic&iu. * U fe. 

ail?. ^ <9 ± IC . 1. C 5 ' - (4" - te^t-7f!7i:l) - 1 ' , 

3' . 4' -**?VY7*-h - I' - 4 h ) > > t . iiSSO. 2 n m / S e c 
-?7 5nm<9J¥?tc*l*u. l^iiAiiint. 

?^C10J:C, Y 7 %V 0 UYW.t . IIISO. Zntn/Sec?Z 0 0 nin<9S? 
C 3S * ( S 1 Jt 1 0 : 1 ) L 7 £ ffi * U . ^1«mi?fg**^t^SUfe. M . & S 

ffKuj&samffSEftts^cttttssiiaT, i4v$>!»«jgEt«p;toufc*c%. eo 

mA/cm 2 4> * » » ft . IP K 1 5 0 0 c <i / m 2 <?7fiiig9!g*#5tIS?ft;fe. 
C01 683 
^ K§ #J 9 6 

XJSffl 7 5 C» I) 7, 5S*fi<?)»JSCf*U7. 0JaUtfcttA-7<SMtatttttE*Zttfr 
t K U fe. 

tt&U££&!l??S3t*}IC,£**£BglT. 1 4V9l»lEt*lOlfeK4, 5 8 
mA/cm 2 Q> m X & >* ft £ . W ft 1 4 7 0 c <£ / m 2 G>i&g<9?gft#BiS?ft;fe. 
[01 693 
SJfeflJ 9 7 

i? 2 0 0 ntn<i)ITOIiia(ifi) tSt^7Xlfit, + 5£ . 7Ch>, 

x* / -;i/tffli)Tjfflfia8fe» ufe. ^fDistifj-nHiniisu. rmcuv/ 
# i / > a » U . 

x ic . i t o m w m ffi ± ic . aty-N-c:i^JUiA-^ (iif«*iii 5000 

0) . «ift^»«§A-Z8 0ftd*. 7 7 U > 6 C" 3 - (2' - \ > V T 7 V V )l 
) - 7- 5 /in7§;n'J>" (»6<9^*^«-)) , ft <fc D C M - 1 C " 4 - ( 
YV 7 J Xt^y) - 2- /^^-6 - (4' - y * f )l 7 / Z f V )\,) - 4H-C7 

>" (^^ : /6<!)^*K^) 3 t , *t ft Y ft S 1 Jt 1 00 : 5 : 3 : 2<t>tJft?3*t 
Z3tl%05/ , 9CICIX*>£}KtEl)7. f.rvT'D-hftCJ: 1 ;. 40 0nm<5fS* 

t 4 X 1 0 ~ 4 P clICME U fe. 

? mc . ?g * 1 <9 ± IC . 3 - (4' - teCt-7f^7i:l) -4-7iZ*-5- 
(4" -7i:l/7i:^) -1. 2. l-h'J/^-i^iiSIO. 2nm/sec 
^ZOnMSKlllfeS, ?i5C^lC, hUX ( 8 - t / U ; 7- h ) 7)^ 
;Ht, & * 3$ £ 0 . Znm/sec^HnmoiKSflb, *3-aA*«**U 
fe. 

t >> IC ^ <?> ± ic. Y7?=;^VIt, SiSSO. 2nm/sec720 0nm<i>Jf? 
ictt&« (Hit 1 0 : 1) U 7Bfi* U . #^ii#?g**3-ttt&U£. 
ftSUfcfcffl^flfcttaSlC.ttttSHST. l2V<9lJI^St£PiOUfeVC ; E.. 7 2 
mA/cm 2 fi>ma#»Hfe. »R 1 86 OocL/in 2 <9fi£<9?&*;y?5lS?ft£. 
[01 703 
H ft 09 9 8 
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£ m m 9 7 C ft t! 7 . fljSftft»#fA-Z6 9ftft*t«fflt3«ft'jC, «l» ft ft » 
S^B-ZBOltdStftfflUtJUJUt, £ Sis $1 9 7(Cie«<9^^IC,t: , J*^l^fg** 

^ ^ L £*«*g^fgft&^ C, ^HIIST, 1 2. V9f»iff t epjto U fe * c-?, . 74 
m A / o m 2 « » » *i . «K 1 4 3 0 & c£ / m 2 <<>&g<9fgft#5lS?ti£. 
[01 71] 

n m m 9 9 

f?200nm9ITOfilfi (Iffi) t*t^7XStt. <f ft , 7 F > > 

* v / > ft * b . 

# !C , I T 0 8 « « ± C . «iJ-N-C:AUA/-Jl (IiTtt**I 1 5 0 0 0 
0 ) . 1. 8-CZ C5" - (4" -te|-t-7f *7il*) -1" , 3'. 4 ' - 
*tt77i>-il - 2 ' - >f ;U ] "(>tf>fiJ:9fflift6»S^A-3 8<5ftd*t, t 
tl Y ft 1 1 it 1 00 : 30 : 3<9|iJ£73#?2 311%3>=/?Dax?>;§5gtffll)7 
, r* * y 7- □ - h & IC £ <K 3 0 0 niiiO3E*ltilSUfe. X G , Z QftXB* H T 1 

#77xS«t. fcaiiiigSfia^-cHfcbfcft. Iifflt4xi o~ 4 Po-icMs 

U fe. 

* mc , fgftS0±c. Y7* ! ;0^vat, & * 3i fi 0 . 2nm/sec7200nm 
<5»rcftsi (i«jti o : 1) UTisft^b, sffim^sefcastttnufc. 

MLfe*llS?«*«^i:, £*tgHST. 1 5 VOlfcSEEtflJDUfc* C S, 65 
mA/Gm*9*5Sflf»*i£. m £ 1 5 6Ocd/m 2 c)fJie0fg*^5l^^a^. 
[ 0 1 7 £ ] 
XftOI 1 0 0 

^J&#J 9 9 IC ft II 7 , 5E*S<9J»SKlCf»U7. «IJrvftfttt*#A-3 80ftft»t«fflt 

ffSl^*t!HS«*i^C, ^SfiST, 1 5V9lii6i)±^^lDlfe^^ 6 3 
mA/om 2 9 * » # » ft . 181 49 Ocd/m 2 <9*fe05e*ff«»rtlfe. 
[01 73] 

mm QSfts] 

c«->fe. nc, a5g**^c«u*.*ft**ftftttita*t2c^»Br«c«T)^. 

[011 <4>fi§! 
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1 : 

2 : mm 

3 : zii a a mats 

4 : 

4 ' : 58 * fi (**«*«J;Z#JEfl.aAIIJSJ**tBai,fe*) 

4- * • : ?§*s i«.aAii«flf*33f &z*m* aAttfisaat jsau fei) 

5 : 
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7 : mm 
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(51)Int.CI. 7 
C0 9K 11/06 
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6 20 
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